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) PRELIMINARY REPORT
REMEDIAL INVESTIGATION PART 1

INTRODUCTION

Metcalf & Eddy prepared this Remedial Investigation (RI) Part 1
preliminary report at the request of the U.S. Environmental
Protection Agency (USEPA), to assess conditions at the Montrose
hazardous waste site. This work was performed under subcontract
to GCA/Technology Division, under USEPA Contract No. 68—0L—6769,
USEPA Work Assignment No. 84-299.

This report summarizes soil and groundwater sampling investi-
gations that were performed in accordance with the RI/FS Final
Work Plan (Octobér 1984). Preliminary results obtained by other
agencies and Montrose Chemical Corporation are also presented.
Conclusions and recommendat ions made in this report will provide

a basis for the Part 2 field program sampling strategy.

The main objectives of the Part 1 field program are to determine
(1) the extent of soil contamination; (2) if contaminants from
the Montrose site have moved down through the unsaturated soil
zone to the groundwater system; and, if so (3) to ascertain the
directipn of groundwater flow, the existencé and significance of

perched groundwater, and to assess whether it merges with the

underlying aquifers. Potential contaminant sources, pathways,

and receptors are identified and discussed.

A list of chemicals targeted for further investigation in the
next phase of work will be generated from this report. The
criteria used to identify chemicals of concern include

(1) chemicals found in site soil and water which may have

originated from industrial practices carried out on the property,

1014R1-342 1
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REMEDIAL INVESTIGATION PART 1

INTRODUCTION

o
Metcalf & Eddy prepared this Remedial Investigation (RI) Part 1
preliminary report at the request of the U.S. Environmental
Protection Agency (USEPA), to assess conditions at the Montrose
hazardous waste site. This work was performed under subcontract
to GCA/Technology Division, under USEPA Contract No. 68-01-6769,
USEPA Work Assignment No. 84-299.

This report summarizes soil and groundwater sampling investi-
gations that were performed in accordance with the RI/FS Final
Work Plan {(October 1984). Preliminary results obtained by other

agencies and Montrose Chemical Corporation are also presented.
Conclusions and recommendations made in this report will provide

a basis for the Part 2 field program sampling strategy.

The main objectives of the Part 1 field program are to determine
(1) the extent of soil contamination; - (2) if contaminants from
the Montrose site have moved down through the unsaturated soil
zone‘to the groundwater system; and, if so (3) to ascertain the
direction of groundwater flow, the existence and significance of
perched groundwater, and to ‘assess whether it merges with the
underlying aquifers. Potential contaminant sources, pathways,

and receptors are identified and discussed.

A list of chemicals targeted for further investigation in the
next phase of work will be generated from this report. The
criteria used to identify chemicals of concern include

(1) chemicals found in site soil and water which may have

originated from industrial practices carried out on the property,
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and (2) chemicals not expected to be found on the site but found

at concentrations which exceed naturally occuring background
levels.

The scope of this report is to present and discuss results to
date, to discuss chemical transport pathways, and to recommend
additional investigation. Management alternatives and cleanup
actions are not within the scope of this report and will be
addressed later in the Feasibility Study.

This report presents new field data gathered during the Part 1
field program and reviews literature and other data gathefed
relevant to a hydrogeologic assessment of the site. Numerous
local, state, and federal agencies were contacted to obtain data
relevant to the hydrogeology and water gquality of thé Montrose
site. Field work involved site reconnaissance and collection of
samples from 17 soil borings, 12 groundwater samples, and

2 offsite background soil samples.

BACKGROUND

Site Description

The site used by Montrose Chemical Corporation from 1947 to 1982
covers 13 acres along Normandie Avenue in Los Angeles, California
(Figure 1). Prior to the removal of buildings in 1982, the site
consisted of a large central processing area that included the -
main DDT processing building, a surface impoundment (waste
recycling pond), cooling tower, storage areas, special products
plant, and maintenance shop (Fiqure 2). The main offices,
laboratory, warehouses, special products plant, and locker rooms
were situated to the east of the site. The special products

plant is shown in Montrose facility plans [52]: however, it is

1014RI-342 2
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not knownuwhat materials were manufactured there. The western
portion of the site was historically used as a storage area and
machine shop and truck repair facilities.

Aerial photographs available from 1938 through 1983 indicate
various locations across the site used for storage of unknown
materials (either product and/or waste). Two possible waste pits
west of the oil storage facility were also identified from aerial
photographs. Four railway tracks existed onsite, two of which
were abandoned between 1965 and 1974. Primary handling of DDT
onsite was at the processing facility, the formulation and
grinding plant, warehouses, and various storage areas.

Wastewater inspections by the Los Angeles County Sanitation
District (LACSD) in the 1970s-1980s also indicated high
concentrations of DDT emanating from the men's and women's locker
rooms situated north and south of the main offices [1]. DDT
concentrations in the sanitary sewer system at a location close
to the site were attributed by LACSD to mop washwater and
employees shaking dust from DDT-contaminated clothes in the
locker rooms. However, this source of DDT is not part of the
waste stream discharge generated directly by the process
activities at the site. Waste stream discharge to the sanitary
sewer ended in 1972; subsequently, process wastes were hauled
offsite,

The main surface impoundment onsite was located south of the
processing plant (Figure 2) and was referred to as the waste
settling and recycling pond. The pond was reported to be at
least 30-ft deep, with an area of approximately 2,370 square
feet,»with a 10-ft freeboard around the perimeter. The recycling

pond received contaminated process waste materials that over-

flowed from two underground waste storage tanks. Stormwater runoff

from the process areas, and the formulating and grinding plant also

flowed into this surface impoundment (see Fiqure 3) [53].
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Prior to 1970, the pond was unlined and its contents were not

prevented from leéking through to the underlying native sediments

consisting of sandy silt to silty sand. The pond was lined in
1970 and remained in use until the plant was closed in 1982. It
is reported that closure of the pond included removal of sludge
and crushing of the "concrete” pond lining which was subsequently
placed in large crushed concrete piles onsite {57].

\

i
Histoﬁy and Site Activity

From 1947 to 1972, DDT was manufactured at the site until it was
banned from sale in the United States due to its persistence and
toxic effects on wildlife. Manufacturing for use in third world
countries continued at the site until 1982 when the site was

closed and the main facilities were dismantled. Table 1 lists

the chemicals used during the manufacturing process. Technical
grade DDT is defined by its chemical composition as shown in
Table 2.

Table 1. RAW MATERIALS USED IN-DDT MANUFACTURING PROCESS?

Ammonium and sodium lignin sulfonates (Orzan)
Amorphous silicon dioxide hydrated (Hi-Sil 233)
Calcium silicate synthetic (Micro-Cel E)
Calcium sulfate dihydrate (industrial ground gypsum)
Chloral (trichloroethanal)

Magnesium silicate hydrate (talc)
Monochlorobenzene (MCB)

Oleum - 65% (fuming sulfuric acid)
Sodium-N-methyl-N-oleoyl taurate (Igepon T-77)
Sulfonated lignin (Reax 45A)

‘Sodium hydroxide - 50% solution

2. Submitted to California Department of Health
Services by Montrose Chemical Corporation,
May 1981.

1014R1-342 7
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A USEPA investigation in 1982 found DDT in surface water runoff
and sediments leaving the Montrose prbperty. This resulted in
issuance of simultaneous enforcement orders by USEPA and the
California Regional Water Quality Control Board (CRWQCB) which
required prevention of DDT discharge from the property, soil

sampling, and remedial action.

Montrose retained a consultant to perform an initial site
investigation as a result of the enforcement orders. The sample
results were not obtained under approved USEPA sampling and
qguality assurance plans and are only discussed here for
comparison since no other data prior to regrading of the site are
available. From June to August 1983, a total of 31 soil borings
were made, Qith 103 samples analyzed for DDT and its

metabolites. Montrose's letter report {2] indicated high concen-
trations of DDT on the west side of the site and at the former
wastewater recycling impoundment. The State of California
criterion for DDT as a hazardous waste is 1.0 mg/kg (parts per
million). Montrose data (1983) demonstrated a range in DDT
concentrations from 0.028 to 95,000 mg/kg (or parts per

million). The results showed that the upper 3 feet of onsite
soils contained 300 to 400 tons of DDT. This amount of DDT was
calculated using average concentrations of DDT per unit volume of
contaminated soil. Average concentrations of >1000 mg/kg,

>500 mg/kg, and >100 mg/kg were used for each 1-ft depth interval

(total depth 3 ft).

Montrose subéequently built a berm during the summer of 1983
intended to prevent stormwater runoff from leaving the site,
presented results of a soil sampling program, and submitted plans
to install an asphalt cap over the entire site as part of their
property redevelopment plan. USEPA reviewed the plans, received
comments from state and local agencies and the public, and found

the plans to be unacceptable. The potential hazard posed by this

1014RI-342 9
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site enabled the USEPA to propose Montrose for inclusion on the
National Priority List. Federal procedures required
implementation of a Remedial Investigation/Feasibility Study
(RI/FS) in order to select a comprehensive remedial action.

In April 1985, Montrose extensively graded and capped the site
with asphalt in an effort to prevent surface runoff and vertical
percolation. The site work probably redistributed concentrations
of onsite chemicgls including DDT. Regrading activities involved
the upper 3 feet of site soils which were redistributed to
increase the elevation of new building pad locations. This
project was neither authorized nor endorsed by USEPA.

Five shallow groundwater monitoring wells were installed by
Montrose during April 1985. The field program included drilling
one deep soil boring (S-101) to a depth of 50 feet at the center
of the former impoundment; the five wells were drilled to depth
of 72 to 80 feet, and two rounds of groundwater samples weré
taken. This effort also was not conducted under approved USEPA
sampling and quality assurance plans: As split samples were not
taken by USEPA nor any other agency, the validity of these
results cannot be verified and the results are used only as an

indication of contaminant distributions.

The USEPA Remedial Investigation Part 1 field program commenced
in June 1985 as the next step in the RI/FS process. Two rounds
of groundwater samples were collected from the onsite wells
installed by Montrose and nearby offsite wells. Soil samples
from 17 locations onsite were taken based on a grid design
proposed in the RI Final Work Plan (October 1984). Two
additional control soil samples were taken from offsite locations
to identify local background concentration values. The results

of this Part 1 investigation are presented in this report.

1014RI-342 ' 10
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Modifications to the Final Work Plan (October 1984) were made
during the Part 1 field investigation. A total of 17 soil
boreholes were drilled instead of 18 shown in the work plan; this
was because one borehole (24D) was instead extended an additional
10 feet to explore the proximity of the surface impoundment and
high vapor concentrations detected during drilling. Groundwater
measurements were taken on four occasions during a 6-week period;
subsequent measurements have been the responsibility of Montrose
Chemical Corporation. ,

STUDY AREA CHARACTERISTICS

Physiography

The Montrose site is located in a portion of the coastal plain of
Los Angeles County known as the West Coast Basin. The West Coast
Basin is bounded on the north by the Ballona Escarpment, on the
south by San Pedro Bay, on the west by Santa Monica Bay, and on
the east by the Newport-Inglewood uplift (Figure 4).

The Montrose site is situated within the Torrance Plain, a broad,
f}at floodplain deposited by low energy rivers and streams.

These floodplain materials are approxiately 60-ft thick beneath
Montrose. For reference, other physiographic provinces of the
West Coast Basin which border the Torrance Plain are the Long
Beach Pléin, El Sequndo Hills, Dominguez and Alamitos.qaps,
Baldwin Hills, Rosecrans Hills, Dominguez Hills, Signal Hill, and
Palos Verdes Hills [71.

1014RI-342 ’ 11
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Climate

The West Coast Basin receives a mild climate with an average
annual precipitation of 12.1 inches (mean annual range: 3 to 29
inches). More than 90% of annual preéipitation occurs between
the months of November and April. Mean annual temperature is

63 °F, and average daily temperatures range from 55 to 70 OF.
Average maximum summer temperatures are 75 ©F; average minimum
temperatures in winter are 53 Op, Wind directions are typically
westerly to west—southwesteély with west-southwesterly to west-
northwesterly winds prevailing during the months of July to
December (54, 55]. Climatic effects are important in determining
significance and rate of stormwater ruroff as well as aerial

distribution of wind-blown particles.

Regional Geology

The stratigraphy of the West Coast Basin consists of a basement
complex of igneous and metamorphic rocks overlain by a sequence
of marine sediment of Tertiary age and younger continental
deposit of Quaternary age. A summary of the stratigraphy is
presented in Table 3.

Quaternary strata are represented by semiconsolidated and
unconsolidated alluvial deposits of Pleistocene and Holocene age;
these include‘the major water-bearing formations. Pleistocene
formqtions make up the majority of Quaternary stratigraphy and

contain most of the aguifers presently tapped by wells.

The Pleistoceheris generally divided into two formations: the
older San Pedro Formation, which is composed of coarser
materials, and the younger Lakewood Formation, which consists of
relatively finer sediments. Fach formation constitutes

approximately half of the sediments deposited during the

1014RI-342 13
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Pleistocene. The San Pedro Formation consicts mainly of sand and
gravel associated with deposits of silt and clay. These
sediments are up to 1,000-ft thick and were deposited under
marine conditions. The Silverado Aquifer occurs within the sahd
and gravel units (6, 7].

Table 3. GENERALIZED STRATIGRAPHY [6, 7]

Approximate
thickness,
Geoloylc ayge |Geoloygic formation {1, 2] te {1} Lithologic description [1]}] Aquifer system (2}

Active sand dune

Recent Atluvium 0-175% Unconsolicated sand, Bellflower
gravel, si1lt, and clay Aquitard
ot lagoonal and tluvial
origin

Local uncontormity

{Terrace cover and 0-50 Nonmarine, red brown sand Gage Aquiter
Palos Verdes sand) and silt, underlain by
- marine sand and gravel
A
2 lupper
3 Pleistocene Lakewood Formation
M
3 (Unnamed upper 0-400 Gravel, sand, silt, and
o Pleistocene deposits) clay of fluvial and marine
arigin
Local unconformity
Lower san Pedro Formation 0-1,000 unconsoligated to Lynwood Aquifer
Plei1stocene consolidated gravel,
sand, stile, and clay
(marine to tluvial origin) | Silverado Aquiter
Local uncontormity
>lpliocene Pico Formation 0-1,800 semiconsclidated sand, Undaifferentiated
hd silt, clay and tine
- gravel (marine origin)
-
v
-

1] Potanag et al. 19959,
2] DWR HBulletin 104, 1961,

1014RT-342 14
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" the Torrance Plain, this latter unit is capped by a terrace cover

The Lakewood Formation is subdivided into the Unnamed Upper
Pleistocene deposits which include silt, clay, sand, and gré?el
of fluvial and marine origin (up to 400-ft thick), and the upper
Palos Verdes sand composed of sand, silt, and gravel units which
are less than 30—ft-thick and occur above the water table. In

of non-fossiliferous red sand and silty sand up to 20-ft thick.
The Lakewood Formation also contains a semiperched aquifer
separated from the underlying Gage Aquifer by silts and clays
within the same body which is collectively know as the Bellflower
Agquitard. ’
Tertiary formations are principally composed of siltstone and
shale with some sandstone and conglomerate units that contain
brackish to saline water and are considered essentially non-water
bearing. These sediments comprise the Monterey Shale and Puente
Formations of Miocene age, and the Repetto and Pico formations of
Pliocene age which together range in thickness from 5,000 to

14,000 feet. Tertiary formations underlie the Torrance Plain at

great depth.

Regional Hydrogeology

Four aquifer units have been identified within the West Coast N I
Basin; each has specific hydrologic characteristics. An aquifer
is a water-bearing formation; an aquiclude is a nonwater bearing _ ?
formation that restricts the movement of watef between aquifers;
and an aquitard is a poorly permeable formation through which
groundwater can move at a slower rate than in an aquifer. The

Bellflower Aquitard is the youngest and shallowest water-bearing

unit in the area followed with increasing depth by the Gage

. Aquifer, Lynwood Aquifer, and Silverado Aquifer. The Lynwood and

Silverado aquifers merge at locations within approximately 2

miles south of the Montrose site (6, 7, 12]. Groundwater

1014RI-342 15

BOE-C6-0177873



movement within the Bellflower Aquitard is not well defined;
however, vertical movement of groundwater is believed to occur
bétween the Bellflower Aquitard and the Gage Aguifer (6, 7,

12]. Mergence is significant since the contaminated groundwater
from one aguifer may be able to mix with groundwater in a
previously uncontaminated aquifer.

Bellflower Aquitard. In early hydroipgic reports, the Bellflower

has been designated an aquiclude; however, subsequent well logs
have indicated sandy horizons and water levels that demonstrate
that vertical movement of water can occur. This report will
refer to the Bellflower as an aquitard, which describes inhibited
movement of groundwater rather than a confining barrier. The
Bellflower Aquitard is also known as the Clay Cap or Upper Fine
Grained Phase (6], the Upper Division of Alluvial Deposits of
Recent Age [7], and the Manhattan Beach Agquiclude.

The Bellflower Aquitard overlies the Gage Aguifer. It extends
throughout most of the Los Angeles Coastal Plain. Silts and
clays of Recent to Late Pleistocene age comprise most of the
aquitard with large pockets of sandy and gfavelly clays indicated
on driller's logs. The thickness of the Bellflower Aquitard
ranges from 0 to 200 feet. There are few wells in this aquitard
due to low yields and poor water quality. Well data have
confirmed this aguifer to be semiperched since measured static
water levels are higher than the pressure head of the underlying
aquifer. A semiperched aquifer is defined as having greater
pressure head than the underlying aquifer when there is no
unsaturated (vadose) zone separating the two aquifers (6].
Recharge to this aquifer is principally from rainfall, and to é
lesser extent by overflows from the Dominguez Channel.

Contours plotted by the Los Angeles Flood Control District show a
regional shallow groundwater gradient towards the southeast in
fall 1984.
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Gage Aquifer. - The Gage Aquifer represents the lowest lithogic

member of the Upper Pleistocene Lakewood Formation and was
deposited under continental and marine conditions. This aquifer
is also known as the 200-ft Sand (8) since it is found at that
depth in many areas and is made up of fine-to-medium grained
sands, gravel, silt, and clay.

Although considered an unimportant producing aquifer, there are
reported to be over 200 wells located near the Town of Gardena
{91, supplying information on the characteristics of the Gage
aquifer. The Gage Aguifer attains a thickness of about 50 feet
in the Torrance area, at elevations of between -100 to -150 feet
(mean sea level). Transmissivity values of 20,000 gpd/ft and
specific yields of 12 to 16% {9] have been recorded. The .Gage
merges with the overlying Gardena Aquifer approximately 1 mile
northwest of the Montrose site [7]), but does not merge with any
underlying aquifers that occur immediately beneath the site, and
is separated from them by thick units of sandy silt and clay.
The Gage Aquifer merges with the underlying Lynwood and Silverado
aquifers in areas near the Palos Verdes Hills. The regional
hydraulic gradient is considered to be northwest toward the City
of Hawthorne; however, beneath the site the local gradient
appears to be toward the southwest {9l.

Lynwood Aquifer. This aquifer represents the uppermost lithogic

member of the San Pedro Formation. It is comprised of

continental and marine deposits consisting of distinctive yellow-

'brown and red coarse gravel and sand, as well as silt and clay.

The Lynwood is also known as the 400-ft Gravel {8]. Groundwater
gradient in the Lynwood Aquifer is believed to be toward the
southeast [(7].
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_confining layer. These silts and clays, where they exist,

~(mean sea level) and displays thickness of up to 275 feet {71.

An important groundwater producing body, the Lynwood Aquifer has
a known thickness of approximately 75 feet. The Lynwood Aquifer
is shown on well logs at elevations of -225 to -300 feet (mean
sea level). Transmissivity is reported to be on the order of
50,000 gpd/ft [9]. It is separated from the Gage aquifer by 75
feet of low permeability silts and clays that serve as a

prevent the mergence of groundwater between the two aquifers.
The Lynwood Aquifer is also separated from the underlying
Silverado Aquifer by approximately 175 feet of silts and clays:
however, the two équifers do merge seaward where the silt and

clay layers are no longer laterally continuous.

Silverado Aquifer. The Silverado is considered to be the major

groundwater body of the West Coast Basin and represents sediments
of the Lower San Pedro Formation. The Silverado Aquifer provides

the main water supply to this area; many large municipal and

industrial wells withdraw from this source. Again, the deposits
are of continental and marine origin and include fine-to-coarse
grained blue-gray sands and gravels with discontinuous

impermeable units.

This aquifer is found at an elevation of approximately -475 feet

Transmissivity of the .aquifer is on the order of 125,000 gpd/ft
[9]. The confinement of the Silverado Aquifer is apparent from
deep aquifer maps [10] showing a piezometric head of =-55 feet,
mean sea level, which is equal to 420 feet above the top of the
aquifer. Groundwater flow direction within the aquifer is

reported to be east-northeast.

Water Quality. Major recharge to the West Coast Basin (WCB)

occurs by subsurface flow across the Newport-Inglewood uplift,
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Brainage

The Torrance area has a history of poor surface drainage due to
the generally low permeability of clays and fine-grained soils
that make up the floodplain. Previously, the surface runoff
drained naturally toward the marshy area known as Dominguez
Slough (previously named Nigger Slough). The slough uncerwent
several periods of artificial drainage during the 1950s to 1970s
as the area became more industrialized and the need for land
grew. Eventually, this large slough area was channelized and
modified so that by the 1970s, the Dominguez Channel existed as a
clay-lined flood control and drainage channel which flows out to
the Los Angeles Harbor in San Pedro Bay (Figure 1). The Torrance
Lateral, a concrete-lined channel, was also constructed in the
1970s to help ‘drain the Torrance Plain and connects to Dominguez

Channel.

Drainage pathways both onsite and offsite are important since DDT
is attracted to sediment particles, and particle suspension
during storm runoff is considered the primary mode of DDT

transport at the surface. Poor historical surface drainage may

~ have caused ponding of some contaminants thus enhancing the

potential for vertical transport of chemicals into subsurface

horizons.

Several historical drainage paths onsite have been identified
from aerial photographs [56]; these pathways have emanated from
the storage area, main office buildings, railroad spurs, and
parking lot (Figure 5). Water on the east side of the site
flowed from these locations to the southeast cofner of the
property and into an open gunnite-lined ditch. Runoff from the
ditch flows into a catchbasin located on Farmer Brothers'
property (south of Jones Chemical) and continues through a 24-in.

corrugated metal pipe that connects with a 42-in. underground
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storm sewer beneath Kenwood Avenue. This storm drain system
curves northeast across Torrance Boulevard where it enters
Torrance Lateral and flows out to Dominguez Channel and via
Consolidated Slip to the Los Angeles Harbor (Figure 1).

In 1983, Montrose built an earthen berm around the south and east
boundary of the site to prevent runoff from leaving the

property. Since April 1985, the entire site has been paved and
contoured to direct stormwater to the eastern edge of the
property. The drainage path then continues along a natural ditch
to the catchbasin on the Farmer Brothers' property. -

Adjacent Land Use

Prior to the 1930s, the principal land use was agriculture. By
the early 1940s, after extensive drainage of this swampy area,
industry was developing and residential areas were clustering
around the farmlands. A large community based on light commerce
and industry existed in the Torrance area by the 1960s-1970s.
Currently, the Méntrose site is surrounded by residential
neighborhoods and industrial complexes. Immediately north of the
site is McDonnell-Douglas Aircraft Company; to the southwest is
Jones Chemical and Farmers Brothers Coffee. The land west of the
site is unused property owned by McDonnell-Douglas and to the
east along Normandie Avenue are single family rgsidences and
commercial properties. Southern Pacific Transportation Company
owns railroad tracks along easements that bound-the.perimeter of
the site on the north, south, and east. Los Angeles Department
of Water & Power owns a 100-ft wide easement between Montrose and

the Farmer Brothers' property.
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TYPICAL PROPERTIES OF KNOWN CHEMICALS

A brief description of general chemical characteristics, common
use, and environmental fate processes is provided in this section
for chemicals observed onsite or known to have been used by
Montrose in the manufacture of DDT. Fate processes described
here primarily focus on those processes occurring in aquatic
surface environments; however, this information provides a useful
basis for assessing contaminant movement in soil and groundwater
environments. A summary of chemical properties of compounds of
interest to this investigation is provided in Table 4.

References used to generate this information are cited at the end

of the main text and include references [29] through [38].

DDT and Metabolites

DDT mainly comprises a mixture of the pp'-DDT isomer (approxi-
mately 70%) and the o,p'-DDT isomer {approximately 18%). It is a
colorless crystal or a white to slightly off-white powder and is
odorless or has a slightly aromatic odor. DDT was introduced as
an insecticide in 1943 to control malaria through the eradication
of vectors. It was one of the most widely used agricultural
insecticides in the United States and other countries ffom 1946
to 1972.

DDT is unuéually stable in the environment due to its insol-
ubility in water and its resistance to destruction by light and
oxidation. Bioaccumulation of DDT in the biosphere is well
documented, and is a particulafy important fate process for DDT
in aquatic systems. Analyses of environmental samples indicate
that direct uptake, sorption to biota, and bioaccumulation in

food chains result from DDT contamination [38].
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Table 4.

SUMMARY OF CHEMICAL DATA

H

3 Solubility Coefficlent I Bio-
Molecular Vapor In In Water concent. | Aauesous
Chemical name structure pressure | water solvents partition | ad ion] factor olyeis
1,1, l—trichloro- 1.5x10°7 {0.0017 pew | Acetone: leg K K_ - BCP = Directs
2,2-bis cc1 = Hy at 5% | s8g/100wL] = 5.98" | 289,000 29,400 [ 172 Life
(4~chloropheny] )= i) (at 20°C) s at 32 of 150 yr.
ethane (DOT) gcso 78 /100 mL deys Indirectt
cl " cl Chloro- 1w
benzenes
74 /100 ml.
1,1-dichloro~ CHCl 2 10.2x10"7 0.002 ppm | Similar log K K _ = BCF = 172 1life
2,2-nis I torr to DOT =598 28,000 | 21,000 |of 150 yr
{4~chlocophenyl )~ Q’?‘Q tar 30°C) (est.) (est.)
ethane (DOD) ci s cl :
1,1-dichloro- ¢l __c1 6.5210™° [0.087 pm | —* 19 K., * BCF = 1-6 days
2,2-bis . G torr (ent.) - 5.6 4,000 | 51,000 at
{p~chlorophenyl )~ n} (ar 20°C) (est.) 32 daye
ethylene{D0E) [ n
- i Cl
Monochloro- 11.88 0.049 ppm | Freely l0g ;?, K = BCF = -
benzene (MCB) - woluble in | = 5. %oz 450 at
(at 259C) slcohol, (ent.) {eat.) 28 days
c1 benrens,
chlommtform,
and ether
1,2-dichloro- m Hy | Insoluble | Soluble in | 1og X K = BCF = —a
berzene ‘0\ v 20°C alcohol, = 2.8 |88 89 at
cl c¢1 ether, and | (est.) (eat,) 14 days
benzers
1,3~dichloro- cl g | —* Solwble in | 1og K K _ = are |-
benzene at 12.1% slcohol REX R 66 at
cl and ether (ese.) (est.) 14 days
1,4-dichloro- | CeHCl 1,18 »m Hg| Insoluble | Soluble in log ¥ K = BCF » —2
benzene 642 a aleohel, . 2.6 4] 60 at
ether, lest,) {est.) 14 days
Ccl benzene,
chloroform
Chlorotom 200 torr 1.0 g/ Soluble in | leg X X - aCF - —e
(trichloro- 1 at 25°C 100 mL alcohol, - 1.98" 288 6 at
methane) T st 15°%C bentere {est.) 14 days
- ether,
"/(.?l\‘:l carbon
tetra-
chloride
Benzene 100 =w Hg | Soluble in | Soluble In | log & X_» BCF = -2
at 26.1°C | 1430 parts | alcorol, «0. 9% |oF° 12.6
O water chlorulom, | {est.)
ether,
carton
tetra-
chlor ide,
acetone
Chlorofom torr 1.0 ¢/ Soluble in | log K K. = Y = —
(teichloro- al 25% {100 L, slcohol, - 1,98 |2% 6 ar
methane) 1 at 15% benzens test.) 14 days
- ether,
H c?l\m carbon
tetra—
chloride
Benzene 100 wa g | Soluble in | Soluble In | 1og | S BCF = —e
at 26.19C | 140 parts | alcciol, «0.9% |af 12.6
0 water chlorotorm, | (est.)
ether,
carbon
tetra-
chloride,
aretone
cetone < 188 rm Hg | Soluble Soluble in | —* —a —~a —*
(2-propanone ) H)C~C-CHy at 20°c alcohol,
chlorolom
Benzene hexa- Llndaneg 0.13-31.4 | Soluble {n | —2 — — —a
chloride (BHC) et 9.4xi07 g™ at a/in0 q at
{hexachloro~ cl c1 25°%c Wy
cyclahexane} Ik Iscgpers: acetrne 4.9
ci 31 10710~ Fenzene 28.9;
c1 chlsentom 29,01
at 207 ether 20.8;
atharn] 6.1.’

3. 'navaiiavle.

aeremences {23 31,30, 30, 8]
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The most probable means of DDT transformation in the aquatic
environment is through biotransformation and biodegradation.
Biotransformation of DDT under anaerobic conditions occurs more
frequently than under aerobic conditions. Transformation of DDT
to DDD occurs more readily in anaerobic environments and DDE is
the main metabolite in aerobic environments ([38]. The dominant
fate processes of DDT in the aquatic environment are adsorption
to biota and sediments and volatilization. Adsorption is the
primary fate process for DDT in anaerobic terrestrial (soil)
environments. Rates of DDT adsorption to soils are difficult to
determine since a large number of variables are involved.
Laboratory and field studies have shown that volatilization of
DDT from surface water occurs rapidly (available information
indicates half-lives of less than 1 week) [38}. The principal
byproduct of DDT volatilization is DDE, a process which likely
accounts. for major loss of the parent compound. DDT is soluble
in body fat and bioaccumulates in various species. DDT is also

soluble in MCB, acetone, and benzene (Table 4).

Indirect photolysis by natural substances in some aguatic systems
may be important for DDT transformation with half lives on the
order of a few days or hours [38]; however, specific half lives
are difficult to predict due to the vafiability of natural
waters. Hydrolysis occurs slowly, with an estimated half life of
12 years, suggesting that hydrolysis may be an important fate
process under certain conditions of pH, temperature, and water
chemistry. 1In laboratory experiments, the product of hydrolysis
was DDE [38]. Oxidation of DDT in aquatic systems is not well
documented; a half life of approximately 22 years has been
éalculated indicating that oxidation is not an important fate

process for DDT {[38].

DDD is the primary breakdown product of DDT and physically and
chemically is very similar to DDT. The major fate processes for

DDD in aguatic environments are bioaccumulation and sorption to
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sediments and biota. Volatilization of DDD from aquatic systems
is also a means of DDD loss and occurs at about one-third the
rate of DDT (DDD half lives range from a day to less than a
month). Although a slow process, biotransformation of DDD in
aquatic systems is likely the process resulting in ultimate
degradation of DDT in the environment. DDD is more easily
metabolized by organisms that DDE and DDT (38].

DDE is formed as a degradation product of DDT and is not
manufactured as a commercial product. The major fate processes
for DDE in aquatic environments are bioaccumulation and sorption
to sediments and biota. Available information indicates that in
aquatic systems, DDE may have volatilization half-lives of
several hours and photolysis half-lives of several days. Thus,
volatilization and photolysis are important loss processes for
DDE when it has been desorbed from biota and sediment. DDE may
also be degraded through biotransformation but at a much slower
rate than DDT and DDD.

Monochlorobenzene

Monochlorobenzene (MCB) is a colorless, very refractive liquid
with a faint almond-like odor [3] and is produced by the
chlorination of benzene in the presence of a catalyst. It is
used extensively in industry as a solvent and chemical
intermediate in the manufacture of phenol, aniline, and DDT. MCB
js also used as a heat transfer medium. It is insoluble in water
but freely soluble in alcohol, benzene, chloroform, and ether.
MCB has a density slightly heavier than water (Table 4) and
therefore may sink through the water column if present in larage
guantities. -

MCB has a high tendency to adsorb to and accumulate in fatty
tissues and organic materials. It is reported to have a

relatively low solubility at temperatures prevalent in ambient
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waters. As a result, volatilization, biocaccumulation, and
sorption are expected to be competing fate processes. MCB
probably volatilizes from aquatic systems to air at a reiatively
rapid rate (estimated half-life of 9 to 11 hours). Available
information indicates that sorption processes may be substantial
for MCB at pollutant concentrations anticipated in ambient
waters. Availabie data also indicate that MCB has an
intermediate potential for biocaccumulation in the lipids of
tissues of living organisms. Biotransformation of MCB is
expected to occur at a rate similar to that of DDT; however, some
studies indicate that microorganisms growing on a separate food

source could volatilize chlorobenzene at a more rapid rate ([38].

Total Dichlorobenzenes

The chlorination of MCB produces a mixture of three dichloro-
benzene isomers, including o-, m-, and p-dichlorobenzene (1,2-;
1,3-; and 1,4-dichlorobenzene, respectively). The isomers are
separated through distillation and crystallization.

1,2-dichlorobenzene is a colorless liquid with an odor that is
detectable at 50 ppm in air. It is used as a solvent for waxes,
gums, resins, tars,.rubbers, 6ils, and asphalts; as an
insecticide for termites and locust borers; as a fumigant to
remove sulfur from illuminating gases; as a degréasing agent for
metals, leather, wool; as an ingredient of metal polishes; as a
heat transfer medium; and as an intermediate in the manufacture
of dyes. 1,2-dichlorobenzene is insoluble in water but soluble

in ethanol, benzene, and diethyl ether.

1,3-dichlorobenzene is a colorless liquid; it is insoluble in
water but soluble in alcohol and ether. 1l,4-dichlorobenzene is a
colorless or white crystal with a characteristic penetrating odor
detectable at 15 to 30 ppm in air. 1,4-dichlorobenzene has been

widely used as an insecticide (particularly against clothes

1014RI~-342 27

|

BOE-C6-0177886



- o

mawy sy o

-(

— — —— ] . —— —— — — — e —— m—— sy

moths), disinfectant, deodorant, and a chemical intermediate. It
is insoluble in water but soluble in alcohol, ether, benzene,
chloroform, and carbon disulfide.

The environmental fate of 1,2-, 1,3-, and 1l,4-dichlorobenzenes is
expected to be the same as that discussed for MCB because these
compounds are chemically similar. The addition of chlorine to
form dichlorobenzene does not significantly alter the chemistry
to affect transport processes. That is, sorption,
biocaccumulation, and volatilization are expected to be competing
processes; however,.the predominant environmental fate of 1,2f,
1,3-, and 1,4-dichlorobenzene has not yet been determined [38].

Chloroform:

Chloroform is a highly refractive, nonflammable, heavy, very
volatile, sweet-tasting, colorless liquid with a characteristic
odor. It is produced by adding sulfuric acid to acetone and
bleaching powder or by carefully controlled chlorination of
methane. Low levels of chloroform can also be produced by
chlorinating water and sewage. In the past, chloroform was used
as an anesthetic; its current uses include limited use as a
solvent for fats, oils, rubbers, alkaloids, waxes, resins; as a
cleansing agent; in fire extinguishers to lower the freezing
temperature of carbon tetrachloride; and as a chemical
intermediate, particularly in the rubber industry. Chloroform ié
highly soluble in water and soluble in ethanol, ethyl ether,
benzene, acetone, and carbon disulfide. Although chloroform is
not known to have been used in the manufacture of DDT, it may
have been used as a solvent for other reasons such as equipment
cleaning or as degreasers.

The primary transport process for chloroform from the aquatic
environment is through volatilization into the atmosphere as a

result of its high vapor pressure. Its primary fate is
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photooxidation in the troposphere by hydroxl radicals, resulting
in the formation of -phosgene and chlorine oxide as principal
products. Photolysis, hydrolysis, and sorption are not

significant fate/transport processes for chloroform. Significant
bioaccumulation or biotransformation, and biodegradation of

chloroform do not occur in an aquatic environment.

Benzene is a clear, colorless, highly flammable liquid with a
characteristic odor. It is produced in billion gallon quantities
per year through the coking of coal, fractionated distillation

from crude oil, and solvent extractions or crystallization
catalytic dehydrogenation/reforming of light napthas, paraffins
and cycloolefins. Benzene is used mainly in chemical processes

as a raw material and as a solvent in industry and commerce.

Benzene is used in the manufacture of ethylbenzene, styrene,

cumene, phenolic resins, ketones, adipic acid, nylon, dyes,
artificial leather, linoleum, varnishes, lacquers, and other
organic compounds. It is soluble in water,.alcohol, chloroform,
ether, carbon tetrachloride, and acetone [31, 38]. Although
benzene has a lower density than water, it is also soluble in

water and may be expected to remain at or near the water surface.

Volatilization appears to be the major transport process of
benzene from the aquatic environment to the atmosphere.
Photooxidation of benzene by hydroyl radicals following
volatilization is the predominant fate process. Since benzene is
soluble in water, some benzene is expected to persist in the
aquatic environment. That portion of benzene which persists in
water will likely biodegrade at a slow rate, although the
biodegradation rate is enhanced by the presence of other
hydrocarbons. Available data indicate that photolysis,
hydrolysis, and bioaccumulation of benzene are not significant

fate/transport processes. The loq octanol/water partition
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Acetone

teristic odor and pungent, sweet taste. It is produced by

coefficient for benzene indicates that significant sorption of

benzene by sedimentary organic material may occur, although no

specific studies have been performed to verify the extent to
which this occurs.

Acetone is a volatile, highly flammable liquid with a charac-

fermentation during the manufacture of butyl alcohol or by

chemical synthesis from isoproposanol, cumene, and propane.

Acetone is used as a solvent for fats, oils, waxes, resins,
rubber, plastics, lacquers, varnishes, and rubber cement; in the
manufacture of methyl isobutyl ketone, mesityle oxide, acetic
acid, diacetone alcohol, chloroform, iodoform, bromoform,
explosives, airplane dopes, rayon, photographic films, and
isoprene; for storing acetylene gas; in the manufacture of paint
and varnish removefs; and in purifying paraffin [31]. Acetone is ;i_:‘f
soluble in water; alcohol, dimenthylformanide, chloroform, ether, :

most oils. Although acetone is not known to have been used in

the manufacture of DDT, it may have been used as a solvent for

other reasons such as equipment cleaning or as degreasers.

Acetone is highly volatile and very soluble in water. The
dominant fate process for acetone in aerobic soil environments is
expected to be volatilization. 1In groundwater environments,
however, acetone is more likely to dissolve rapidly in water and

remain in the dissolved state.

Benzene Hexachloride (BHC) and Isomers

BHC is a family of isomers of hexachlorocyclohexane. The gamma-
BHC isomer, commercially called lindane, is the most toxic of the
isomers. The other three major isomers, all present in

commercial BHC, are alpha-BHC, beta-BHC, and delta-BHC. BHCs are v
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a chlorination product of benzene. All the isomers are crystals
with melting points ranging from 112 to 309 degrees Celsius
exhibit very low volatility, and are slightly soluble in water.
Lindane has a slightly musty odor. Technical BHC is a
combination of the isomers and is used as a pesticide.

Adsorption to sediments appears to be a major transporting
mechanism in an aquatic environment. In addition to sorption,
biodegradation is also an important process to the transport and
transformation of isomers. The adsorbed and biodegraded
metabolites of lindane (gamma-BHC) include the other isomers of
BHC and dechlorination to various isomers of penta- and tetra-
chlorocyclohexane, as well as penta- and tetra-chlorobenzene.
Bioaccumulation appears to be substantial. Photolysis,
oxidation, and hydrolysis of all isomers does occur, but these

reactions are not considered an important process.
FIELD INVESTIGATION

The field program was conducted by USEPA during the period

June 18 to July 9, 1985. A series of air, soil, and groundwater
quality measurements were made at both onsite and offsite
locations. This investigation was supplemented with a more
limited groundwater investigation was performed by USEPA during
the period August 13-14, 1985. The following sections on soils
and hydrogeology discuss the results of analytical data from
these investigations. Sampling methodology, locations, and
measurements are presented in Appendix A. The sample numbering
system used in the field investigation is presented in

Appendix D. Photoionization detector measurements are presented

in Appendix G.

Significant chemical concentrations found in soils and

groundwater are presented in Tables 5 and 6. The data in Table 5

are from borehole 24D which had the highest chemical
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concentrations. Results of laboratory and onsite soil analyses
are presented in Appendix E. The groundwater chemistry is
presented in Appendix F.' USEPA conducted the QA/QC for all data
analyzed during this field program. Some of the data have been
designated the letter "J" which means that the data are useful
for limited purposes. There are several reasons for éssigning
"J* values to the analytical data, for example:

1. Some samples were not analyzed within the designated
holding times.

2.- Some blank water samples had detectable levels of
contaminants. For every groundwater sample taken from a
well, one blank sample of organic-free water was also
collected. The following methods were used for
contaminated blanks:

- Where common laboratory contaminants (e.g., methylene
chloride) were detected in blank samples, the
detected value was multiplied by 10; groundwater
samplés collected with these blanks are valid for
limited purposes for concentrations higher than the
new value assigned to the blank.

- Blank sample results showing concentrations of
uncommon laboratory contaminants (e.g., benzene) were
multiplied by 5. The groundwater samples collected
with these blanks are valid for limited purposes for
concentrations higher than the new value assigned to
the blank. ’

Table 5. SUMMARY OF CHEMICALS IN SOILS
Borehole 24D2

ug/kg
Total

Sampling Chloro- Chloro- dichloro-
depths ,ft  DDT DDD DDE benzene Acetone form benzene Benzene
1.0-1.5 880,000 52,000 200,000 1,100 —_ - 3700 —
1.5-2.0 2.0X10? 100,000 550,000 7,000 -— - 1,5007 -_
2.5-3.,0 1.2x10° 53,000 120,000 7,100 —_— - 690J -_—
4.5-5.0 3.8x106 130,000 530,000 20,000 4,600J i - -
5.5-6.0 44,000 2,100 7,400 160 37J 513 660 -
6.0-6.5 40 40 20 260 — - 2503 —
7.5-8.0 300 40 100 2,700 _— - 3003 —
1014RI-342 32
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Table 5 (Concluded)

“Total
Sampling Chloro—~ Chloro- dichloro-
depths ,ft DDT DDbD DDE benzene Acetone form benzene Benzene
9.0-9.5 4,700 230 4,70 1,10 973 213 4,660 _—
9.5-11.0  4.2x10° 260,000 2.2x10° 16.0x10 -— _— 370,0007 -
11.5-12.5 1.3x10® 30,000 630,00 12.0x102v 63J — 260,000 _
14.0-14.5  6.5x10° 200,000 1.9x10 3.3x106 -— —_ 65,0007 —_
i \ 15.5-16.0 3.1x102 180,000 820,000 2.8x106 —_— —_ 66,0003 —_
16.0-16.5 1.2x10° 88,000 240,000 2.9x10 - -_— 42,0007 -_
\ ©17.5-18.0  1.9x10° 67,000 250,000 4.6x108 -_ _— 64,000 -
19.0-19.5 120,000 6,000 29,000 29,000 -_ _— 2,2000 _
Note: J = limited purposes only; — = no results reported.

a. Highest concentrations of chemicals represented by borehole 24D, remaining
soil data presented in Appendix E.

Table 6. SUMMARY OF CHEMICALS IN GROUNDWATER

' » ug/L
. Total .
l : Monitoring Chloro~ Chloro- dichloro— P
well DT DDD DPE benzene Acetone form benzene Benzene -
l MW-1 20 10 10 2,500 5,100 2,500 1233 5,000
MW-2 4,500 410 65J 310,000 14,000 5,900 736 ND
MW-3 3 0.38 0.1 25 1503 750 60 80
l MW-4 1.1 0.15J 1 100 60J 4,400 60 ND
MW-5 10 10 10 110,000 5,800 22,000 1803 1,700
oW-1 0.1 0.1 0.1 5 103 5 5 ND
. I ON~2 0.1 © 0.1 0.1 5 450 43 5 ND
g Notes:
ND = not detected.
l J = limited purposes only.
I SOILS
I Soil characterization is essential to the understanding of the

processes that take place within the soil profile. As shown in
o I Figure 6, the Montrose site is located at or near the boundary of

three soil series: Ramona loam, Ramona clay loam, and Montezuma
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clay adobe [4]. The principal soil type found at the Montrose
site is the Montezuma clay adobe. Descriptions of these soil
types are located in Appendix E.

The native soils are typically fine textured, loams, clay loams,
and clays, grading to even heavier clays in the subsoil. In
places, the subsoil is partially cemented, often resembling a
hardpan. Surface and internal drainage is poor to moderate;
prior to capping of the site, soil characteristics favored
generation of.surface runoff, particularly during intense
storms. The combination of fine texture and small quantities of
organic matter creates a relatively high surface area to volume
ratio, increasing the potential for sorption of contaminants as

they percolate through the soil.

The geology of the upper 20 feet of the site has been verified
from 17 soil borings drilled:during this investigation.
Lithologic data are also available for depths greater than

20 feet from drillers' logs on file at Department of Water
Resources and Los Angeles County Flood Control District and from
the borehole logs recorded by Montrose (well logs presented in
Appendix C).

Geologic logs from soil borings and wells drilled by Montrose
Chemical Corporation (April 1985) indicate that the sediments
underlying the site are combinatjions of brown silty sand, silty
clay, and clayey silt up to 30-ft thick. The sediments are
‘typical of floodplain deposition in a low energy environment W1th
varying amounts of gravel, debris, and unidentified black,

purple, and white residues in the upper 10 feet.

Field estimates of the hydraulic conductivity of these sediments

are generally low, on the order of 1073 to 10"6 cm/s, due to the

high percentage of clays and fine-grained material.
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At location 24D, purple stained soils were noted by USEPA field
geologist at depths below 10 feet, and may correspond to depths
approximately equal to the historical freeboard level of the
adjacent surface impoundment. Purple stained soils were also
noted by a USEPA field geologist during grading operations at a
depth of 1 to 1-1/2 feet located toward the central south end of

the site.

Physical Description of Soils

Boring logs for all onsite samples are presented in Appendix B.
Typically the soil sequence to a depth of 10 feet was asphalt
underlair by imported sand and gravel road base, fill, native
silty clay to fine sandy silt based on the United States
Department of Agriculture soils classification system (USDA).
Corresponding soil classifications using the Unified Soil
Classification System (USCS) would be:

ML - Inorganic silts, very fine sands, rock flour, silty or
clayey fine sands

CL - Inorganic clays of low to medium plasticity, gravelly
clays, sandy clays, silty clays, lean clays

SM - Silty sands, sand-silt mixtures).

Caliche, iron oxide and {(possibly) manganese oxides were present
throughout the site at concentrations ranging from trace to
abundant. Native soil characteristics were in general agreement

with those mapped for the area.

A summary of grain size analyses for a number of onsite samples
is presented in Table 7. Although a complete laboratory
classification was not possible due to>lack of liquid 1limit
determinations, laboratory grain size analyses are in general

agreement with corresponding field classification.
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Table 7. MONTROSE GRAIN SIZE ANALYSES

PERCENT CLAY TO FINE RATIO

Sampte Location® FPines <0.00) clay/€Eines
1765Y~

94 21D 2,5  S2.9 20.9739.5

9 21D 4.5  61.4 16.1/26.2
100 210 8,5  93.9 28/29.8
101 34D 2,5 55 18/32,7
102 34D 5.5  72.7 24/33.0
103 34D 8,5  02.4 42.2/51.2
104 46D 2.5  76.2 23.8/31.2
105 46D 4.0  80.6 34.1/42.3
106 w90 N 18/25.4

PERCENT MASS OF SAMPLE RETAINED ON SCREEN SIZES LISTED

Location
& gspth, % dry Screen size, mm . a
Sample ft weight 1,75 2 0.85 0.425 0.25 0.16 0.075 0.005 0.001 <0.001 Gravel sand® Pines
1765Y~
98 21D 2.5 8l 19.3 3.3 1.2 2.6 3.2 11.5 5.9 21.7 4.3 209 19.3 7.7 52.9
99 21D 4.5 86 0.1 0.6 0.1 0.5 3 23,5 10.9 136 9.3 16.1 0.1 38.6 61.4
100 21D 8.5 78.9 0.1 0.1 0.3 0.7 0.6 1.9 2.6 44.9 21 28 0.1 6.2 9.9
101 340 2.5 84.4 20.3 3.3 1.5 2.9 ) 9 4.9 30.1 6.9 18 20.3 24.6 S5 .
102 34D 5.5 82.6 7.7 2 0.5 1.9 2.5 7.6 S 31.7 11 24 7.7 19.5 72.7
103 34D 8.5 84.7 0.l 0.1 0.3 0.8 1 7.9 1.6 137.6 2.6 42.2 0.1 17.7  82.4
104 46D 2.5 88 0,5 1.4 0.5 1.7 2.6 11.5 5.6 42,1 10.3 23.8 0.5 3.3  76.2
105 46D 4.0 80.2 0.1 0.1 0.1 0.3 1.3 11.4 6.4 36 10,5 34.1 0.1 19.6 80.6
106 46D 9.0 81.5 0,1 0.1 0.1 0.3 2.1 17.4 9.2 43.6 9.4 18 - Qe 29.2 71
3. Gravel, sand, and tines classified according to Uniflied System: gravel = 34,75 mm; sand = 0.075-4.75 mm;

fines (silc and clay) = <0.075 mm.
b. locations of boreholes are shown in Figure 7.

As is observed from Table 7, grain size distribution is somewhat
variable over the site. However at all locations, sample grain

size decreases with increasing depth. Lateral variability.

) appears to be associated primarily with the shallow (2.5 ft)

depth interval, and may reflect the influence of grading
operations and fill placement which have had a non-uniform

influence over surface and near surface onsite locations.

The distribution of clays (<0.001 mm particles) relative to total
fines is presentéd ingTab1e»7. :Tﬁé clay to total fines ratio is
generally between 25 and 50%. Given the typically high surface
area to volume ratios of clays relative to‘gravelé, sands and

silts, this grain size fraction probably plays an active role in
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soil-chemical interactions, particularly those related to surface
phenomena: adsorption or exchange.

In addition to their effect on surface related sorption
properties, increased clay concentration was often associated
with increased soil mottling, suggesting'an apparent cause and
effect relationship between clay content and internal drainage.

Similar field observations were made with respect to increasing
calcium carbonate (caliche) .concentrations in the soil. Internal
drainage was neither uniform throughout the site, nor within a
single location, and reflected local concentrations of clay and
caliche.

Onsite Organic Vapor Analyses

Organic vapor analyses were taken at borehole locations with a
photoionization detector (HNu). HNu readings are presentedrin
Figure 7. As is observed from the figure, highest downhole HNu
readings were associated with locations in and around historical
production areas and waste disposal (surface impoundment)
locations (see Figure 2). 1In addition, these higher readings
appear to coincide with current building pad locations. Highest
HNu readings were generally associated with a surface layer of
£i1ll that often showed visual evidence of staining and odors
suggesting chemical contamination.

Although high HNu readings were generally associated with the

surface soils, even higher readings were noted at depths below 10

feet at locations surrounding the former surface impoundment.
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Organic Chemicals Detected in Soils

Purple stained soils were observed at the same locations as high
HNu readings. Among the 47 organic chemicals detected at

quantifiable concentrations, only 10 were routinely detected.

These chemicals are listed below.

DDT

DDD

DDE

Chlorobenzene (MCB)
Dichlorobenzene (isomers)
Chloroform

Acetone

BHC (isomers)

2-Butanone

Methylene Chloride

Of these, there is a possibility that both methylene chloride and
2-butanone result from laboratory contamination and their
distribution is not discussed further. Similarly, only a limited
data base is available for the BHC isomers and their distribution
is not discussed in detail.

The aerial and vertical distribution of DDT found in onsite soils
is presented in Figures 8 through 11 and is representative of
most chemical distributions onsite. These figures are
supplemented with figures presenéed in Appendix E, which depict
aerial and vertical trends in individual soil chemistry
parameters for the other chemicals commonly found onsite.
Boundaries represented in these figures are approximate and are

drawn to be consistent with historical surface features.

They are not meant to be interpreted as precise boundaries, but
are presented strictly for conceptual purposes. In addition,
only maximum detected concentrations for each depth interval are
shown on each figure. Therefore, vertical distributions often

appear more continuocus than they really are.
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Trends were based primarily on assessment of maximum recorded
chemical concentrations at each depth interval. However,
concentration-depth relationships are often non-continuous and
show local highs and lows, that may be related to past
operational practices, grading, complex geologic conditions
and/or local unsaturated zone transport phenomena.

Several trends are apparent in the figures. For DDT, quanti-
fiable concentrations were detected at all surface (0-2.99 ft)
sampling locations. Generally however, highest surface
concentrations of these chemicals coincide with areas of
historical production facilities, historical waste disposal
locations, and current building pad location areas where grading
and fill operations have apparently resulted in the incorporation
of order of magnitude higher concentrations of DDT contaminated
soils relative to other portions of the site. With the exception
of boring locations adjacent to the former surface impoundment,
concentrations of DDT and most target chemicals decfease rapidly
with depth. Montrose Chemical Corporation data (28]} confirm that
DDT concentrations increase with depth only in the vicinfty of

the former surface impoundment.

At the depth inierval 6-9.99 ft, concentrations of most target
chemicals beyond the contoured locations fall below 100 ug/kg
(ppb). In contrast, higher concentrations (ordér of magnitude or
more) of several organic chemicals are observed at production pad
and surface impoundment locations and at even greater depth
intervals. The higher concentrations observed at these locations
presumably reflect initially higher input concentrations. 1In the
case of samples near the surface impoundment, deeper contaminant
source locations and the presence of a significant liquid
transport medium (liquids emanating from the pond) are

indicated. DDT concentrations, for example, greater than
1,000,000 ug/kg (ppb) were observed at depths greater than 10

feet for both locations 14D and 24D, and are compared with values
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less than 40 ug/kg (ppb) at other locations at equivalent
depths. -

A similar trend was observed by Montrose's consultant [5], whose
sampling of monitoring well MW2, a well constructed in the middle
of the surface impoundment, revealed soil DDT concentrations’
greater than 1,000,000 ug/kg (ppb) at a depth of 77 feet (water
table). In contrast, concentrations through equivalent depths,
at non-surface impoundment locations, revealed soil DDT
concentrations generally less than 600 ug/kg (ppb).

Inorganic Analytes Detected in Soils

Results of the inorganic analyses phase of the soil investigation
are presented in Appendix E.

Trends in inorganic chemistry are not as apparent, relative to
those described for soil organic chemistry. For the most part[
this most likely results from the fact that with the exception of
calcihm, magnesium, and sodium, the distributions of the
remaining inorganic species, though often variable, are believed
to represent natural soil conditions ([58].

The distribution of the major cations--calcium, magnesium,
potassium and sodium--is presented in Appendix E. Concentration
peaks, particularly for calcium and magnesium, are noted at
profile locations associated Qith locations 12D, 13D, 14D, ISD,
22D, 34D and 35D. Patterns are similar to that observed
previously for many of the organic target chemicals. Therefore
it is reasonable to conclude that the distribution of these
chemicals reflects man-made, rather than natural processes.
However, the observed concentrations do not warrant inclusion of

inorganic chemicals as chemicals of concern.
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HYDROGEOLOGY

Five 2-in. diameter groundwater monitoring wells were installed
by Montrose in April 1985. The wells were installed without
approval of USEPA; however, it was determined that an approved
groundwater sampling program using these wells would provide
valid analytical data to enable a preliminary assessment of
groundwater conditions at the site. Drilling of these wells was
accomplished with a bucket auger to depths of 82 t? 85 feet; well
construction details and diagrams are presented in Appendix B,

the wells were not developed after installation.

Groundwater was encountered in the Bellflower Aquitard at depths
ranging from 69.25 ft at MW-1 to 74.67 ft at MW-2 based on
measurements taken July 1-2, 1985. Twelve groundwater samples
were taken from the monitoring wells during July and August

1985.

Groundwater Levels

Water level measurements were taken several times at the five
onsite wells, and are summarized in Table 8. Groundwater
contours have been used to establish the general direction of
groundwater movement which is predominéntly southeast in the
eastern portion of the site and toward southwest in the western

portion. Contour maps are presented in Figures 12 and 13.

Table 8. GROUNDWATER LEVEL SUMMARY?

o e SN

Well (datum) Total Total measuged Pepth to Water level

Well elevation, ft depth, ft depth, ft Date water, ft€ elevation, £ee

MW-1 42.78 73.4 72.67 7/01/85 69.25 -26.47
7/03/85 70.42 -27.64
8/13/85 69.13 -26.35
10/2/85 69.0 -26.22
10/4/85 69.05 -26.28
11/12/85 69.01 -26.24
1/15/86 68.85 -26.08
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Table 8. (Concluded)

Well (datum) Total Total measuged Depth to Water level
Well elevation, ft depth, ft depth, ft Date water, ft€ elevation, ft€
[
| MW-2 " 48.74 76.6 77.0 7/02/85 74.67 -25.93
7/03/85 74,75 -26,01
" 8/13/85 74.40 -25.66
[ 10/2/85 74.33 ~25.59
‘ 10/4/85 74.27 ~25.50
11/12/85 74.29 -25,52
} 1/15/86 74.13 -25,36
MW-3 47.65 74.5 74.5 7/02/85 73.75 ~26.1
1 : : 7/03/85 74.42 -26.77
! 8/13/85 73.49 -25.84
10/2/85 73.29 -25.64
| 10/4/85 73.34 -25.68
i 11/12/85 73.40 -25.74
1/15/86 73.32 -25.66
L Mw-a 47.08 75.5 75.58 7/02/85 72.95 -25.87
‘ 7/03/85 73.17 -26.09
8/13/85 72.67 -25.59
l 10/2/85 72.54 ~25.46
l 10/4/85 72.69 -25.61
11/12/85 72.70 -25.62
l 1/15/86 72.55 -25.47
MW-5 45.15 72.6 72.5 7/02/85 71.85 -26.33
. 7/03/85 71.50 -26.35
| ' 8/13/85  71.19 -25.69
J 10/6/85 71.08 -25.93
P 10/4/85 71.02 ~-25.86
il i 11/12/85 71.08 T =25,92
1/15/86 70.84 -25.68
McDonnell- 519 (?) 7/08/85  106.83 -56
! Douglas well 8/14/85 109 -58
(OW-1)
i l LAFCD well 25.19 (165) 7/09/85 56.17 -31.07
] : (OW-2) ' 8/14/85 57.25 -32.15
! a. Water level measurements of 10/4/85, 11/12/85, 1/15/86 taken by Montrose
subcontractor, letter from Montrose to USEPA dated 2/4/86 [59).

b. Final (completed) depth of well measured in the field by USEPA field geologist.
’ c. Measurements taken on 7/3/85, 10/2/85, 10/6/85 were obtained by using steel tape.
l Measurements taken on 7/11/85, 7/2/85, 7/9/85, 7/8/85, 8/13/85, 8/14/85 were obtained
by using electric tape, USEPA RI Part 1 conducted by Metcalf & Eddy, June-August 1984
; ,  d. Approximate elevation from USGS topographic map (Torrance Quadrangle).

- 1014RI1-342 48

BOE-C6-0177911



MC DONNELL DOUGLAS CORP.

; t
| z[Zl |
4 t
i }
i b
: 4 %
H H
MW-3 @ f' i
i i
Ty t
N t
] \ #
R R
i t
b |
i }
! t
; b
} {
% t
X {
) \.< )&
\\ N
1

~ .
+ by A e A — M b -00'-—.—7"_;-—4-&0- —— e

-
Ckbe madm e e dede dbbe A Y

SQURCE:

USEPA REMEDIAL INVESTIGATION PART 1
CONDUCTED BY METCALF & EDOY, INC.

JUKE - AUGUST 1985

BOE-C6-0177912



SOUTHERN PACIFIC RAILROAD

- Ape

ey e

o 50 100

SCALE FEET

\

LEGEND \

@ BUILDING PAD CONTOURS

-28.00~WATER LEVEL CONTOUR-

L ‘MONITORING WELL LOCATION

NORMANDIE AVENUT

FIGURE 12
WATER LEVEL CONTOURS

(7-3-85)

49

BOE-C6-0177913



MC DONNELL DOUGLAS

{RECYCLIN@ i

» g DN
5 e -
/

7 e

JONES CHEMICAL PROPERTY

-
R P o _aden b —hbn by e -« -

B . 1> S T ¥ PR 1

P
g
z !
1 t
} H
¢ 1
} i
H i
MV‘-a ; t
| i
{ f
i ¢
} |
Ty
4 i
- |
$ {
¢ i
] .
{ !
Y i
X 4
‘L‘\’\ L\
\
SOURCE ¢ N o

USEPA REMEDIAL INVESTIGATION PART 1
CONDUCTED BY METCALF & EDDY, INC.
JUNRE - AUGUST 1985

r—
-
-t

r—-

POND-{

BOE-C6-0177914



0 50 100
SCALE FEET

LEGEND

BUILDING PAD CONTOURS

w— -26.00—WATER LEVEL CONTOUR

(] MONITORING WELL LOCATION {

NORMANDIE AVENU

SQUTHERM PACIFIC RAILROAD

<< - PROPERTY LINT

FIGURE 13
WATER LEVEL CONTOURS
(10-2-85)

BOE-C6-0177915



Water level measurements taken during the RI Part 1 field
investigation confirm that the groundwater gradient is very
shallow beneath the site and slight fluctuations caused
noticeable differences in both the direction of flow and
gradient. The causes of these fluctuations are not known.

Local recharge historically has been from stormwater runoff and
overflow of Dominguez Creek; however, since the channelization of
the latter, overflow has been prevented leaving rainfall
percolation as the primary source of recharge. An asphalt cover
placed in March 1985 was designed to stop rainfali percolation;
therefore no surface recharge is expected at the site provided
the asphalt remains intact. Some minor recharge to the Montrose

site may occur on unpaved properties close to the site.

Groundwater at the site is within a semiperched water body at
depths below site of 76 feet (-26 to -27 feet mean sea level),
which corresponds approximately with the top of the Bellflower
Aquitard at elevation -25 feet (mean sea level). A review of
local well logs and hydrologic literature indicates that the Gage
Aquifer occurs at an elevation of about -100 feet {MSL), the
Lynwood Aquifer at about -225 feet, and the Silverado Aquifer at
-475 feet (MSL) {7, 12]. '

Lithologies shown on borehole logs from nearby wells (Del Amo
site) indicate zones of low to moderate permeability within the
Bellflower Aquitard. Pumping‘rates of 2 to 8 gpm during
development of offsite monitoring wells provides supporting
evidence of moderately permeable zones within the Bellflower
[13}); similar conditions appear to exist at the Montrose site
according to the sand zones described in Montrose's well logs
{l14]. These data suggest that both lateral and vertical movement

‘of groundwater within the Bellflower Aquitard can occur.
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A large water supply pumping center has been identified 2 to 3
miles southeast of the Montrose site in an area where the Lynwood
and Silverado aquifers merge and the Gage Aquifer is in direct
hydraulic continuity with them [15]. The potential for
contamination of these merged aquifers is very significant
particularly since a major groundwater pumping center is located

within 3 miles of the Montrose site.

Chemicals Detected in Groundwater

Field observations indicate that high electrical conductivity
readings and high organic vapor (HNu) readings for groundwater
samples accompanied increased concentrations of chemical
contaminants. The highest readings were measured at MW-2 and
MW~-4 which are close to the former surface impoundment.
Groundwater samples retrieved using a PVC bailer caused failure
of the vinyl flap valve due to chemical incompatibility.
Subsequent samples taken (teflon bailer) showed distinct phase
separation of non-water soluble solvents. This suggests that
some contaminants, particularly those solubilized in certain
Solvents, may be transported as a separate phase on top of or

immediately below the groundwater table.

Two mechanisms control the movement of chemicals in water; these
are density and solubility (Table 4). In the case of solvents,
they may sink, float, or flow with groundwater. A solvent that
is denser than water and yet relatively insoluble in water, such
as MCB, may sink through the water column until it reaches a
relatively impermable layer where it will continue to move in the
directionrbf slope of that impermeable layer. However, the
effect of other chemicals and the overall environment are very
specific factors affecting the rate of movement; for example, MCB
is non-water soluble yet it can solubilize DDT. Other compounds
are transported by solvents that are soluble in water; for

example, chloroform and dichlorobenzenes are soluble in acetone
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and benzene. Depending on specific geologic and chemical

conditions, these contaminants may move at a faster or slower

‘rate than the groundwater itself. Determination of these factors

is not within the scope of this report and must be determined in

future investigations.

Figure 14 shows the distribution of chemicals of concern in
groundwater. DDT, DDD, and DDE are found in all five wells with
highest concentrations at MWw-2 (4,500 ppb DDT, 410 ppb DDD, 65
ppb DDE). As discussed under Typical Properties of Known
Chemicals, DDD and DDE are degradation products of DDT, DDD being
the primary breakdown product. High concentrations of DDD and
DDE in groundwater samples suggest that contaminant input has
occurred over a long time period. MCB, acetone, and total
dichlorobenzenes are also found in highest concentrations at
MW-2., Based on known groundwater gradients and contaminant
concentrations, these six compounds generally appear to be moving
in an easterly to soJtheasterly direction consistent with the

groundwater gradient.

Chloroform is found in highest concentration at MW-1, and benzene
at MW-5 suggesting either an offsite source area or flushing or
rapid movement of these solvents from a historical onsite
source. The presence of alpha-, beta-, delta-, and gamma-
(lindane) BHCs was detected in Mw-i, MW-3, and MW-5 but was not
detected at either offsite sampling location. The presence'of
these compounds cannot readily be explained by known site
activities; however, lindane is a pestiéide and may have been
associated with Montrose's special products plant (Figure 2).
Offsite wells sampled to provide background levels do not show
pDT, DDD, DDE, chloroform, MCB, or total dichlorobenzenes at
deteétable concentrations; however, acetone was detected in
OW-2. Offsite monitoring locations are shown in Figure A-2,
OWw-1 is used by McDonnell Douglas as an emergency water supply

well for fire fighting, and OW-2 is used by LACFCD as a
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piezometer to measure changes in water levels; neither of these
wells is specifically designed for groundwater monitoring

purposes.

Chemical movement appears to be moving away from MW-2 and the

surface impoundment; however, data based on five sampling points

spread over a 13-acre site are insufficient to provide plume

definition.
CHEMICAL TRANSPORT PATHWAYS

A number of physical, chemical and biological processes are known
to be important in affecting the concentration of chemicals in
soil and water environments. Although a detailed discussion of
these processes is beyond the scope of this report, the processes
that may be important in affecting the concentration of these
chemicals in the the soil-water environment include those shown
in Figure 5. Fate processes are very useful to understand the
concepts of chemical movement in soil/water environments, and
when reviewed with chemical and hydrogeologic data may be used to
characterize site conditions.

Suspected source areas onsite include the surface impoundment
(waste recycling pond) primary production and processing areas,
as well as secondary sources including waste piles, storage
areas, sanitary sewer, storm drains, grinding areas, and railway
spurs (Figure 15). Analytical evidence confirms the entry of the
above chemicals into the soil environment. Once released, onsite
conditions appear to have favored transport via surface runoff,
infiltration, shallow groundwater, and direct contact pathWéys,
which may.explain their current distribution in the

environment.

Transport pathways to groundwater have included infiltration from

surface water (i.e., drainaqge recharge), leakage from the former
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surface impoundment, offsite recharge and infiltration from
secondary source areas via movement through unsaturated (vadose)
and saturated soils. Current contaminant inputs (after asphalt
capping) from the surface are negligible; however, movement of
contaminants from the surface impoundment in groundwater (and
possibly soils) continues and in some cases contaminants may be

transported to previously uncontaminated locations underground.

DDT is found in high concentrations uniformly across the site at
shallow depths. At well MW-2 and nearby boreholes (14D and 24D),
high concentrations of DDT extend‘to significant depths. The
presence of DDT at locations peripheral to the former surface
impoundment declines rapidly with depth in soils as indicated by
sample results. Also, concentrations of DDT in groundwater
samples from wells MW-1, MW-2, MW-3, and MW-4 are much lower than
at MW-2. The data clearly indicéte that a long-term source of
DDT must have been available; since the former surface impound-

ment was not lined until 1970, this is the most obvious source.

DDT has a high affinity to organic soil fractions and in water
adsorption would depend on the amount of suspended particulate
available. Bloaccumulathn is the most significant fate process
for DDT in soil and groundwater environments and will be
discussed. in further detail in the Feasibility Study. The next
most important fate process is volatilization, which is unllkely
to be significant in anaerobic soil and groundvater
environments. Indirect photolysis and hydrolysis may be
important DDT fate processes in aquatic and soil environments;
however, these processs are significantly affected by a range of
variables. Oxidation of DDT is not expected to be an important
fate process at the Montrose site. Indirect photolysis and
hydrolysis may be important DDT fate processes in aquatic

environments; however, these processes are significantly affected

by a range of variables. Oxidation of DDT is not expected to be
an important fate process at the Montrose site. Contaminant
1014R1-342 57
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transport of DDD and DDE is considered similar to that of DDT.
Degradation of DDT to DDD and DDE has been established but rates

and conditions are not well documented.

MCB is detected in groundwater at all wells, and in high
concentrations at Mw-1 (2,500 ppb), MW-2 (310,000 ppb), and MW-5
(110,000 ppb). The latter two wells are located downgradient of
a suspected historic MCB storage area; also, these three wells
are situated in areas downgradient of the pond. Soil data

confirm that MCB emanated from the pond area. Soil samples

collected and analyzed by Montrose Chemical Corporation (April
1985) also confirm the pond as a source of MCB [28]. High MCB

levels are also seen within the 6- to 13-foot interval at

&
E
£
£
E

borehole 14D consistent with the historic storage area. 1In both
cases, vertical transport of MCB by infiltration (percolation)
and adsorption is obvious. MCB is insoluble in water but may
have percolated under hydraulic head from the former pond as a

separate solvent phase. At high concentrations, MCB may saturate

soil adsorption sites and continue through the soil profile by

infiltration.-

Acetone is detected at several locations (14D, 15D, 24D, 35D) at
concentrations of about 4,500 ppb in the 3 to 5 ft depth i
interval, and at 14D (9 to 9.5 ft) at 57,000 ppb. From the data,

it appears that more than one onsite or offsite source seems

likely to explain this widespread occurrence. Evidently this
solvent has moved vertically through soil at a rate far exceeding
its rapid volatilization; very concentrated input over a
prolonged timeframe may have resulted in saturation of soil air
spaces thus inhibiting volatilization. The presence of up to
14,000 ppb in groundwater (MW-2) may be explained by infiltration
of acetone in a water matrix, probably due to extensive leakage

from the surface impoundment.
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DDT and MCB are both sparely soluble in water; however, both are
soluble in acetone. Acetone is highly soluble in water and if
present may enhance the distribution of DDT and MCB in soil and

groundwater environments.

Chloroform in groundwater may originate from an unknown offsite
source, yet an onsite source may also be indicated by high
concentrations in soils at depths of up to 10 feet (borehole 14D,
9-9.5 ft, 72,000 ppb). It seems possible that chloroform may

have been transported in groundwater under a different
groundwater gradient from a source at or near borehole 14D.
Concentration gradients from additional onsite wells may provide

more definitive information.

Although benzene is found in high concentrations at MW-1
(5,000 ppb) and MW-5 (1,700 ppb), it is not detected in
groundwater at MW-2 suggesting that the recycling pond was not a

source area for this chemical - or the plume has migrated. The

only soil samples showing medium to low (500 to 8 ppb) levels are
at borehole 35D. The absence of benzene in soils may be due to

volatilization or flushing. The presence of benzene in

groundwater may be explained by an offsite source but its
presence at a depth of 9.5 feet of soil is more likely due to use

and consequent infiltration near 35D.

The presence of dichlorobenzenes in all groundwater monitoring

wells and in most soil borings with high concentrations in the L
upper 5 feet suggest multiple onsite sources. Greatest L
concentrations with depth in soil occur at boreholes 14D and 24D, |
and in groundwater at MW-2. Surface runoff could account for .
widespread shallow distribution, infiltration for deeper

distribution. Grading operations may also account for widespread

shallow distributions of dichlorobenzenes in soils. At location

24D, dichlorobenzenes show some affinity for silty sand and sandy

silt materials which may have some relation to the very

mem W Wems WS WSS WNN WIS WNW WEN WD NN BEN BEN DOy SN EGS W -

distinctive staining found at these depths.

A ]
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In sum:ary, the presence of DDT, DDD, DDE, MCB, dichlorobenzenes,
and acetone in groundwater may be accounted for by infiltration
from the former surface impoundment. Chloroform and benzene in
groundwater indicate offsite sources; however, their presence in
soils at depth suggests that onsite sources may also be
significant. It is also possible that some chemical distri-
butions can be explained by movement in groundwater and a
variable groundwater gradient over time. Additional soil and
groundwater data are needed to clarify these ideas.

CONCLUSIONS AND RECOMMENDATIONS

Groundwater and soils at the Montrose site have been contaminated
with a number of chemicals, most of which were used in the
manufacture of technical grade DDT. The distribution of
contaminants in surface soils (0-10 ft) indicates more than one
source of contaminant input from historical site activities.
Lateral transport of contaminants in soils appears to be limited
and the main transport process was by surface runoff. - Regrading
activities also caused lateral transport.of shallow soils which
were placed beﬁeath current building pads. Vertical contami-
nation is very extensive and is related to the former surface
impoundment process areas and storage locations. The predominant
vertical transport process appears to be infiltration of

chemicals in either water or solvent-based matrix.

Groundwater contamination of the uppermost aquifer, the
Bellflower Aquitard, indicates the possibility of more than one
contaminant source, since some chemicals are found at significant
concentrations upgradient of obvious source areas such as the
wastewater pond. Field estimates of hydraulic conddctivity
suggest that percolation of contaminants to depths of at least 75
feet may have occurred over a long period of time at high input

concentrations. Water level measurements in the Bellflower
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Aquitard indicate a shallow groundwater gradient moving toward
the southeast; slight fluctuations may cause the gradient to
shift periodically. The Bellflower is considered to be a
semiperched aquifer; a review of hydrologic literature indicates
that it may "leak™ into the underlying Gage Aquifer due to

lowering of the hydraulic pressure head by groundwater pumping in
the Gage.

In summary, the data show that onsite contaminant sources are the
former surface impoundment (waste recycling pond), historical
manufacturing and process areas (Figure 2), surface soils
concentrated beneath present building pads, and two locations

shown on aerial photographs as storage areas in quadrants 14D,
16D, 35D, and 36D.

Target Chemicals

Chemicals targeted for further investigation in Part 2 of the RI
include the principal compounds used in the manufacture of DDT
and a variety of solvents found at high concentrations onsite,
including:

- DDT (all isomers)

- DDD (all isomers)

- DDE (all isomers)

- MCB

- Benzene

- Total dichlorobenzenes
- Acetone

- Chloroform

- BHC (all isomers)

These target chemicals may be split into five groups: DDT and
isomers, benzene species, acetone, chloroform, and BHC isomers.
Compounds were derived from comparisons of the highest
concentrations of hazardous chemicals found in site soils and

groundwater analyses.
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Data Acquisition Needs

Data gathered during Part 1 of the Remedial Investigation are

inadequate to fulfill the goals of the Feasibility Study.
Additional field sampling and data analysis are required to
substantiate suspected contaminant transport pathways and
quantify site contamination. D

‘The distribution of a number of chemicals cannot be fully
explaxned on the basis of present data. Additional soil and
groundwater data collection is required to describe chemical
movement at the Montrose site. Specifically, it must be
determined how and to what extent solvents are redistributing
contaminants under both unsaturated and saturated conditions.
Future sampling efforts should be directed toward verifying
suspected contaminant transport pathways and to define, where
possible, physiochemical boundaries of suspected contaminant
plumes. These data will be used in the Feasibility Study to

perform an endangerment assessment and to compare cleanup
alternatives.

Future soil sampling efforts should concentrate on the following

chemicals: DDT, DDD, DDE, MCB, dichlorobenzenes, acetone,

chloroform, and BHC (all isomers). Methylene chloride and 2-

butanone should also be included at this stage pending resolution

of the laboratory contamination issue. Major cations including

calcium, magnesium, and sodium should also be included for in
groundwater analyses to distinguish different aquifers. Selected
indicator parameters for soil and groundwater including pH,

cation exchange capacity, electrical conductivity, and grain size
should also be included. Additional deep soil samplihg to depths
of 60 feet should outline the behavior of a wetting front
emanating from the surface impoundment. Boreholes placed at 20
to 30-ft concentric rings around the impoundment will define the

shape of a wetting front both in distance and depth; this
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approach will also detect the presence of multiple plumes should
they exist. Shallow soil borings (to depths of 25 feet) can be
used to supplement information on areas impacted by surface

operations and secondary source areas, e.g., railroad spurs.

Future groundwater sampling efforts should concentrate on the
following chemicals: DDT, DDD, DDE, MCB, total dichlorobenzenes,
chloroform, acetone, and benzene. Additional groundwater
monitoring wells are warranted to determine the extent of
contamination in the Bellflower Aquitard and to establish whether
contamination has reached the underlying Gage Aquifer.

Additional wells and boreholes should be designed to verify
current findings and identify the boundaries of individual plumes
where possible. Rates of groundwater movement in the Bellflower
Aquitard should be determined by either pumping tests or tracer
tests, and if necessary, tracers may help identify differential
movement of  certain chemicals.

Groundwater analyses should include those compounds iisted above
as a minimum. Measurements of groundwater levels in the upper
aquifer at additional wells and with regular frequency will
enable a more precise determination of the groundwater

gradient. It is recommended that at least three additijional wells
be installed in the Bellflower Aquitard, at locations that are
downgradient to the former impoundment in quadrants 23D, 35A,
25A, and one upgradient at quadrant 13C. At least one well
installed into the Gage Aquifer should be located in the vicinity
of the impoundment; if contamination has reached this aquifer,

then a more extensive program must be considered.
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APPENDIX A

FIELD INVESTIGATION PROCEDURES SUMMARY
(Including Soil and Groundwater Sampling Methodologies)
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REMEDIAL INVESTIGATION OF MONTROSE CHEMICAL CO.
PART 1
FIELD INVESTIGATION PROCEDURES SUMMARY

During the period June 18 to July 9, 1985, a series of air, soil,
and groundwater qguality measurements were made at both on~ and
off-site locations. This investigation was supplemented with a
more limited groundwater investigation that took plaée during the
period August 13~14, 1985. This second investigation involved
resampling of five onsite and two offsite wells whose analytical
results had been open to question because samples did not remain
sufficiently cool during shipment. The following provides
information on sample location and documents the methodology

associated with these measurements,
METHODOLOGY

Air Quality and Onsite Safety

Organic vapor analyses were performed on a routine basis during
round one of the soil and water sampling, using an HNu photo-
ionizer with a 10.2 eV probe. The device was calibrated in an
enclosed atmosphere, using a factory supplied 60 ppm benzene
calibration gas. Span potential voltage was set as appropriate
for direct ppm readout, generally increasing the sensitivity (and
factor of safety) of the instrument, relative to that recommended
by the manufacturer, The instrument was calibrated on a daily
basis, and adjusted periodically throughout the day for
electronic zero and recalibration as necessary. Field
measurements were generally taken at down-well or down-borehole
locations, since strong winds generally made above-hole
measurements nonreproducible. Background measurements, both on-

and off-site, were generally on the order of 0.7 ppm.
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HNu measurements were used both as a relative field measure of

volatile soil and groundwater contamination and provided a basis

for establishing the type of personal protective clothing.

During onsite drilling and groundwater sampling, HNu levels
generally exceeded Health & Safety Plan action levels of greater
than 5 ppm above backgound, ‘and Level C personal protection was
adopted on a routine basis. This level of protection included
tyvek coveralls, latex rubber gloves, rubber boots, hard hats,
eye goggles, and half-mask respirators equipped with GMC-H
cartridges (for organic vapors up to 1,000 ppm and dusts with TWA
less than 0.05 mg/m3). A second leather or cloth glove was

génerally used during groundwater sampling to prevent ripping of

the inner rubber glove. Leather gloves were discarded between
sampling locations. Protective clothing was routinely changed
between sampling sites to avoid cross-contamination. Final

decontamination involved disposal onsite in 55-gal DOT approved

drums.

SOIL SAMPLING

Onsite Soil Borings

Soil borings were drilled at the onsite locations indicated in
Figure A-1. A total of 17 borings were completed to a total
depth of 178.5 feet. Individual borings ranged from 9.5 to 19.5
feet, with the majority being 10 feet deep. In all cases,
sampling was continuous throughout the indicated depth., A 140-1b
hammer was used to advance the split spoon sampler ahead of and
through an 8-in. hollow stem flight auger. The number of blows
required to advance the sampler through 6-in. depth intervals was
recorded and are shown on the boring logs. Three closely spaced
brass liners, 6-in. long by 2-in. 0O.D. by 0.065-1n, thick, were
placed within standard split spoon samplers tor sample

retrieval, Auger ElightS were advanced only to the depth of the
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split spoon sampler. Drill cuttings were retrieved, separated
according to depth (0-5 ft or >5 ft), and storeéG onsite in DOT

approved 55-gal drums pending analyses and ultimate disposal

directives. Boreholes were abandoned using a bentonite slurry
consisting of a dense mixture of BENSEAL mixed with water and
less than 5% by weight clean silica sand. All boreholes received

a surface seal of portland cement.

Equipment decontamination procedures were consistent with those
described previously in the Ssampling Plan and Quality Assurance

Plan. Prior to drilling, the drill rig and downhole flight
augers were steam cleaned at the driller's yard. Additional

5
¢

steam cleaned auger flights were used as needed to lengthen the =

drill stem. All auger flights were steam cleaned at the end of

each day for the following day's operations, Split spoon

samplers and accompanying brass liners were initially washed in

Alconox detergent, rinsed in deionized water, and final rinsed

with pressurized steam. Brass liners were new, and were never FE
reused. Split spoon samplers underwent an identical

decontamination procedure, after each use. The entire drill rig

was steam cleaned prior to leaving the site. All washwater was

contained on site in DOT approved 55-gal drums pending éample

analyses and ultimate disposal directives.

Upon retrieval, split spoon samplers were opened and the brass
liners were separated. Brass liner contents (ends only) were
described for lithology, color, and general appearance. The ends
of each brass liner were then sealed with teflon caps and plastic
caplugs, labeled, and readied for shipment as directed by
Contract Laboratory Procedurés. samples were iced and sent
Federal Express Priority One, overnight delivery to the

appropriate contract laboratory for analysis.
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Offsite Control Soil Samples

Two offsite locations were selected to obtain control (back-
ground) soil samples. The. two locations were a new construction
site close to the new Van Ness Business Center, one block west of
Vvan Ness Avenue, and in the Caltrans right-of-way on the
northeast corner of Normandie Avenue and Artesia Boulevard
(Figure A-2). Samples were taken with a hand trowel decon-

taminated with rinses of Alconox, distilled water, hexane,

~acetone, and finally with certified organic free water.

Descriptions of the soils profiles encoutered at both locations
are included in Appendix B.

GROUNDWATER MONITORING WELLS
Existing groundwater wells were sampled at the five onsite wells
(MW1-MW5), McDonnell-Douglas well (OW-1) and LAFCD well (OW-2),

Construction details and well logs are provided in Appendix B.

Onsite Wells

Five onsite wells were installed by Hargis & Associates, Inc.
during April 1985. They are 4-in. 0.D., PVC plastic, and extend
to a depth of approximately 70 to 75 feet below grade. These
wells were perforated only through the lowermost 5 to 10 feet of
casing.

Offsite wells are of steel construction, The McDonnell-Douglas
well (OW-1) extends to a depth of 460 feet and is perforated at
depths of 140 to 450 feet. The LAFCD well (OW-2) extends to a
depth of 165 feet and was not perforated at all; the casing is

open to ygroundwater only at the bottom, and can be described as a

piezometer.
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Water levels were measured using a battery operated water level
indicator, and when possible, checked against a weighted steel
tape. Onsite well elevations had been previously surveyed by

both Hargis & Associates and USEPA. Two existing onsite wells,
MW-3 and MW-5, were dry and not sampled during the first round of
sampling but were sampled successfully during the second round of
sampling. Offsite well elevations were estimated using existing
topographic and well log information.

Wells were either hand bailed or pumped as appropriate.

Monitoring well 1 (MW-1) was initially bailed with a 2-in. O.D.
by 2-ft PVC bailer, equipped with a vinyl rubber flap valve. The
bailer was initially rinsed with Alconox detergent, followed by
successive rinses with tap water, deionized water, and organic
free water. A new nylon rope was used to lower the bailer down
the well. Five casing volumes were bailed prior to sampling, ’
with water being contained onsite in 55 gallon, DOT approved
drums, pending ultimate disposal. Sample bottles were filled

directly without the use of transfer vessels.

Use of a PVC bailer at MW-2 proved unsuccessful, since the vinyl
flap valve curled upon exposure to groundwater and could not
retain sample within the bailer. At MW-2 and MW-4, two new 4-in.
by 2-ft teflon bailers, fitted with teflon ball valves, were used
to retrieve onsite groundwater samples. Teflon bailers were
cleaned the same way as PVC bailers. New, heavy-duty, nylon rope
was used to iower each bailer down hole using a pulley-tripod.
Five casing volumes were bailed prior to sampling, with water
being contained onsite in 55-gal, DOT approved drums, pending
ultimate‘disposal. Due to inadequate sample retention in the
bailer during sample transfer, a thoroughly rinsed, 1 litre
Nalgene beaker was used as a tranfer vessel between bailer and

sample bottles,
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During the second round of sampling, all onsite wells were
sampled with a 4-in. by 2-ft teflon bailer (as above)
decontaminated with successive rinses of Alconox detergent,Atap
water, distilled water, hexane, acetone, and final rinsed with
certified organic free water, The bailer was lowered and
retrieved as previously described, but only three casing volumes
were bailed prior to sampling, with water being contained onsite
in DOT approved, 55-gallon drums, pending ultimate disposal. One
litre pyrex beakers were used as transfer vessels between bailer
and sampling bottles. New transfer beakers were used at each
well location and were rinsed three times with well water prior
to filling with sample.

Vffsite Well Sampling

The McDonnell-Douglas well (OW-1) was sampled using its existing
pump. Being a large diameter well, it would have been
impractical to purge five casing volumes and retain the purged
volume onsite. Instead (with USEPA approval), an estimated one
casing volume was discharged to an adjacent storm sSewer prior to
sampling. After purging, sample bottles were filled directly

from a spigot located approximately 5 feet from the well head.

The Los Angeles Flood Control District well (OW-2) was sampled
using a 3/4-hp Peabody-Barnes, 4-in, O.D. submersible pump. The
pump was stainless steel and réted»explosion—proof. The pump and
attached 1.5-in. PVC hose was initially rinsed with 100 gallons
of Alconox detergent, followed by over 200 gallons of tap

water, A dilute solution of acetone-hexane (0.5 and 2 L,
respectively, per 10 gallons of deionized water), and final rinse
in organic free water was used prior to placing the pump down the
well. The pump was initially lowered (using a new heavy duty
nylon rope and pulley-tripod) to a depth of approximately 90

feet, but its initial pumping rate ot approximately 4 gpm
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exceeded the well recovery rate and the water level soon fell
below the level of the pump. The pump was lowered an additional
20 feet and restarted, with similar results. In addition,
kinking of the discharge hose resulted in a leak, and the hose
had to be replaced with a 5/8-in., vinyl rubber garden hose prior
to lowering the pump to its final depth of 140 feet, After an
estimated purging of one casing volume, sample bottles were
filled directly without the use of transfer vessels% Soon after,
water levels fell below the pumping level, Similar 'decontami-
nation procedures were performed during the second round of
sampling. However, the pump and vinyl rubber hosing were lowered
directly to a depth of 111 feet. Sampling bottles were
constantly filled, discharged, and filled throughout the sampling
event until water level in the well fell below the level of the

pump.

Samples were bottled and preserved in accordance with the Quality
Assurance Plan and Contract Laboratory procedures, summarized in
Tables A-1 and A-2, All bottles were precleaned and supplied by
the EPA Contract Laboratory, I-Chem. Samples were packaged,
iced, and shipped to the appropriate Contract Laboratory for
sample analyses.

Field pH, temperature, and electrical conductivity measurements
were routinely taken on grab éamples throughout the sampling
process. pH measurements were made using a Cole-Parmer,
temperature compensating pH wand, calibrated against a pH 7.00
buffer, Temperature was measured using the same instrument and
field-checked against a thermometer. Electrical conductivity
measurements Qere made using a YSI, Model 33, temperature
compensating, combination salinity-electrical conductivity
meter. During the second round of sampling, the pH wand could
not be satisfactorily calibrated and no measurements were made,
Temperature measurements were made using the YSI conductivity
meter, laboratory checked against a thermometer. Electrical

conductivity measurements were made as described above.
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Table A-1. SAMPLE BOTTLING AND PRESERVATION

Contalner type, No. of Minimum
Type of number of sample, Preservation No. of No. of dupli~ No. of
analysis quality control and comments samples blanks cates bottles
RAS - 2-40 mL glass vials Vials filled 10 4 4 36
volatile fitted with teflon campletely with
organics backed screw septum no head space.
caps. Iced for ship—
Supplied by CL. ment, 4 deg C.
RAS - 2-80 oz, amber glass Bottle filled 10 4 4 36
nonvolatile bottles, with teflon 5/6 full, iced
organics liner caps. Supplied for shipment
(extractables) by CL. at 4 deg C.
RAS - 1-1 L polyethylene Bottle filled 10 4 4 18
inorganics, bottle. 7/8 full,
metals Supplied by CL. acidified
(1.5 mL conc.
HNO,/1 L)
to _<3_/pH2.
RAS - 1-1 L polyethlene Bottle filled 10 4 4 18
inorganics, bottle. 7/8 full.
cyanide Supplied by CL. Add conc. NaCH
: to pH 12. Tced
for shipment
at 4 deg C.
SAS - 1-1 L amber glass Bottle filled 10 4 4 18
chlorobenzene bottle with teflon 5/6 full, iced
sulfonic acid lined caps. for shipment
Supplied by CL. at 4 deg C.
SAS -~ 1-1 L polyethlene Bottle filled 10 4 4 18
routine (TDS, bottle with teflon 7/8 full, iced
chloride, lined cap. for shipment
sulfate, Supplied by CL. at 4 deg C.
nitrate,
nitrite,
fluoride,
calcium,
carbonate,
bicarbonate)
Note: RAS = routine analytical service; SAS = special analytical service;

CL = contract laboratory.
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Table A-2. CONTRACT LABORATORY ANALYTICAL PROCEDURES

Precision,
relative
standard
Measurement deviation® Accuracyb ¢+ Camplete-
parameter Matrices Method % % ness, $
HSL compounds Low and CL RAS —As specified in— 95
and library medium organic —CL contract
matches of concentration analysis —quality control--
30 highest water and —requirements
campounds soil/sediment
samples
Dioxin Low concentra- CL RAS —As specified in— 95
tion soil/ organic —CL contract
sediment analysis —quality control--
samples —requirements
Metals and Low concentra—~ CL RAS —As specified in— 95
cyanide tion water and 1inorganic —CL contract
soil/sediment analysis ~quality control-——
samples —requirements
Parachlor- Low concentra- CL SAS <20 +20 75
benzene tion water organic
sulfonic samples analysis,
acid user
provided®
Alkalinity Low concentra- CL SAS <5 15 .75
tion water inorganic
samples analysis
(EPA 310.1)d
Residue, Low concentra- CL SAS <15 . 10 75
filterable tion water inorganic
samples analysis
(EPA 160.1)9
Chloride Low concentra- CL SAS <3 +3 75
tion water inorganic
samples analysis
(EPA” 325.3)d
Fluoride Low concentra- CL SAS <3 +5 75
tion water inorganic
samples analysis
(EPA 340,2)d
1014~284 A-11

BOE-C6-0177946

)



Table A-2 (Concluded)

Precision,
standard
Measurement deviation® Accuracy®, Camplete-
parameter Matrices Method ;] $ ness, $
Nitrogen, Low concentra—- CL SAS <12 +10 5
nitrate— tion water inorganic
nitrite samples analysis
(EPA 353.2)9
Sulfate Low concentra~ CL SAS <10 +10 75
tion water inorganic \
samples analysis \
(EPA 375.4)4
Carbon Low concentra- CL SAS <10 Ho 75
dioxide tion water inorganic
samples analysis
(Std.Methods,
406a)¢
Total organic Low concentra— CL SAS <3 +5 75
carbon tion soil/ inorganic
sediment analysis 4
samples (EPA 9060)
Grain size Low concentra— CL SAS ¢ <20 +20 50
tion soil/ (ASTM D422)
sediment
samples
pH Water samples Determined <1 +3 75
in field
(EPA 150.1)9
Temperature Water samples Determined <1 +1 75
in field
(EPA 170.1)4
Electrical Water samples Determined —_ - -
conductivity in field
Note: RAS = routine analytical service; SAS = special analytical service;

CL = contract laboratory.

a. For definition of precision, see Section 15.1.

b.
C.
d.
e.

f.

For definition of accuracy, see Section 15.2.

See Section 9.0, Analytical Procedures.

USEPA. Methods for Chemical Analysis of Water and Waste. 1983.

APHA, AWWA, WPCF. Standard Methods for the Examination of Water and
Wastewater. 15th Edition.

ASTM, 1984 Annual Book of ASTM Standards, Part 19. Natural Building Stones;
Soil and Rock Standard Method for Particle Size Analysis of Soils. D422,
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Table B-1. SOIL DESCRIPTION - NORTHEAST CORNER OF

NORMANDIE AVENUE AND ARTESIA BOULEVARD,

CALTRANS RIGHT-OF-WAY
June 24, 1985

Parent material: Fill

Drainage:
Aspect:
Stoniness:

Well drained-
South facing slope
Stony

Root distribution: Weeds in upper horizon
Permeability: Moderate to rapid

Comments:

0-20 in.

'20-33 in,

33-43 in,

43-50 in.

In-place fill around light pole

10 YR 5/4 (dry) yellowish brown, very gravelly
sand-gravelly sand, with abundant stones greater
than 2 in.; single grain--~weak granular/subangular
blocky; loose; gradual, wavy boundary.

10 YR 6/3 (dry) pale brown, silty loam to loam;
weak to moderate subangular blocky; soft to
slightly hard, friable, non-sticky, non-plastic;
gradual, wavy boundary.

10 YR 5/6 (dry) yellowish brown, sand to gravelly
sand; single grain to weak granular/subangular
blocky; loose; gradual wavy boundary.

10 YR 6/3 (dry) pale brown, silty loam to lcam;
weak to moderate subangular blocky; soft, friable,
non-sticky, non-plastic; mottled with iron oxide
and caliche,
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Table B-2., SOIL DESCRIPTION - CONSTRUCTION SITE
ONE BLOCK WEST OF VAN NESS, AT NEW VAN NESS BUSINESS CENTER

Parent Material: °~ Fill over native soil

Drainage:

Salt or alkali: Caliche

Moisture:
Aspect:

Permeability; Tight, low

Comments:

0-36 in.

36-54 in,

54-68 in.,

68-95 in.

95-113 in.

Poorly drained

Dry to slightly moist
North facing cut

Upper fill from cut-and-fill operations;
lower fill from construction debris

2.5 Y 4/2 (dry) dark grayish brown, 5 Y 3/2
(moist) dark olive gray, sandy loam to clay loam;
moderate to strong angular blocky; extremely hard,
very friable to friable, sticky; clear, smooth
boundary; with caliche (fill)

10 YR 5/3 (dry) brown, 10 YR 5/6 (moist) yellowish
brown, gravelly sand; single grain granular;
loose; clear, smooth boundary; with caliche (fill)

10 YR 5/2 (dry) grayish brown, 5 ¥ 3/1 (moist) : ,
very dark gray, clay; moderate, subangular blocky; CE
extremely hard; diffuse, smooth boundary; with v
caliche, partial cementation.

10 YR 6/2 (dry) light brownish gray, 10YR 6/4
(moist) light yellowish brown, clay loam with
trace fine sand; single grain to weak subangular
blocky; slightly hard, friable; diffuse, smooth
boundary; with caliche, partial cementation.

10 YR 5/4-5/6 (moist), yellowish bfown, fine sandy

clay loam-loam; weak, subangular blocky; soft,
friable; occasional caliche.
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< START 7(0S a.a,
134 STOP 7185 a.0,
o P
184 3‘
1 !
e v
174
19 11
] ;
19~ i
20 ¢
g P
214 ;
22—
Fa L
244
CAB - Mominal 2-inch Caltforaie modified
Subcontract No. 1-625-299-222-001, Montrose Cremical Company ::':!':
Torrance, Colifornia
for CCA Corporation ot
Pioneer Drilling Co. [,o. wumsEH: 35600V

e oo

B-3

i

BOE-C6-0177951
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BORING SUMMARY NO._'®_

Approved For @aporl On

Torrance, Californis
for CLA Corporation

Pioneer Drilling Co. ' [s08 wumsen: 3567001

XL IOy .

8-4

VATION: N/t po: Jene 25, 1983
&,
S& /A
LIRS e*ir‘e
YRV TANETLTS o MATERIAL OESCRIPTION
0 K ) 9, A
LY/ Y /8¢ a8 5'9 X3 ADDITIONAL METCALF & EODY
RY ot/ S /89 G\’e §o COMMENTS
[ L
by ; FIll: clayey 3iit metrin, firm .ot P
SCRE e AT b
H CONCRETE, OCCASIONAL
sos — 3 Tt rier : DARK GREEN STAINS
h a 4] ”®t, flne, {]
" ‘ TR v e - DARK REDDISH-BROWN HUES
o [~ ] 8 caliche
v S i Al TRON OXIDE, MANGANESE
L 1) ? SN | Siity sand, fine, with wedium T Tt OXIDE (?)
o ] 3 eaide inclusions deane brown
"] [} CLL | Clayey silt, fine, with fime | stiff
ejas |6 sond ond calicne .
$ d
1 s
s "
0~
TOTAL B0RING OCPTH 9.3 FEET
1 WO GAOUNDWATER ENCOUNTERED
o TIRE: SETUP 3:AS p.m,
124 STARY 3:50 p.m,
4 STOP  A118 p.m,
13
34
=
e
7]
o]
"
204
21
224
a—
4
24
.‘
2
CLB - Hominal 2-1nch Califernts modiffed
Subcontract Ma, 1-625-299-222-001, Montrose Orvemica) Compary .(“.':':t‘:

BOE-C6-0177952




ay

Approved For Report. On

BORING SUMMARY NO.__%®
ELEvaTION: N/Y Aty wegp: June 25, 1988
Y
£A &
) 4 3
S S&8 S8/ &S
o /@8 /&% Kol A
VAT ANIE XY AT of MATERIAL DESCRIPTION
s M} of N0\ ~
AR IA WA VERYARTENS
& ) 2\ S /&S &S f!}' ADDIT!UCI(A}LH::.‘;?LF & E0DY
4 Asphalt concrete base, " aedium Tary gray
- 3 flne to coarse dense '
4 17 ML-CL | F111: sendy clayey sile, fira ‘mofat dark
2 Can 7 watrin, with trece fine to broma .
7 csarse, with gravel end CONCRETE AND INCREASING
Hos | crusned brick l CLAY WITH DEPTH, GREYISH
+] n Crovel taceassing ! HUES, IRON OXIDE
- 1"
s 4Ci8 L 6 J
4 : M-S0 s:::y e::m l:‘:l;"'nﬂ,' :ut N mxnm WITH
e =ith ca . e o romn te PARTIAL CEMS
’:‘ cas : enide Inclusions brown INCREAS ING DEPTH
1 [
ofcas —1 g S fm e
4 3 CL-ML [ Clayey siit, fine, with stiff Tight
= (] trace of fine sand with . brown
{648 10 tnclusions of caliche in
10 the form of gravel —
’ TOTAL BORING DEPTH 9.5 FIEY
u-‘n 0 CROWOWATER €RED
TiME: SETUP 3:00 p.e@,
12— START 3:05 p.=,
E STOP 3138 p..,
13+
uj
E
13-4
-
Lo
174
o
4
19—
<4
o
22+
234
24
2]
C4B - Nomingl 2-1ach California modified
Subcontract Mo, 1-625-299-211-001, Montrots Chemical Company :;:':1':
Torrance, Calrfornie
for CCA Corperation )
Pionecr Drilling Co. [J08 wuusca: ysc00n

e e

B-5

SRV SN

BOE-C6-0177953



BORING SUMMARY NO._™o

ELEVATION: M/! LED: June 19, 1963

2y

Approved For Report On

&£
N A
8 /S8 8a )
6 /&S /8% /E8 \i\ &/
*é’k Vﬁ, AN é,cy ;8 L) MATERIAL DESCRIPTION
'\ ) ) W) S&/
WA AR X ITIONAL METCALF & EODY
/XSO S fEY/E S/ Aoo COMMENTS
— Asphslt concrets base N
1
Ly s . mecL r:u. ':)lyly a1t to siley, ! n“’n motat aark
) 12 clay, fTne, with inclusions | st brown RED. STAINED, INCREASINGLY
2
) - of gravel, brick end wood MOTTLED WITH DEPTH,GREY
Has |w | WES
4 H ‘
s ] 1; :
04'!;«.! g RU | 5TTty e Teh [{4 i
4 - - G LA t 13 . i~
] . of czlft;z m":;,:_ rece | o [l):g?_“EASINGU lCOARS! WITH ; ’
1 16 : » CONTACT MQTED AT 7 FT ¢
sqcs 2 -
r 8 SH-ML | Sendy silt, fins, with brown to
. "% caliche and trace of clay Tight
4c8 :: brown
10+ " !
11 ca8 13
] Hote: Miased intervel due
o #dding additionsl sample
124 8 Septh after pulling out
1 12
13~ ca8 15 ’ Slightly fine
14 =4 -
B TOTAL BORING DEPTH 11,$ FEET i
154 HO CROUNDSATER ENCOUWTERED {
B TIME: SETUP #:10 p.a. {
' START 4135 p.e, 1 )
] STOP 5:15 p.a, !
17-4 ;
18- .
] |
20 : |
21 !
22+
23+
24-] |
25
CLB - Nominal 2-inch California modifled
cxMisY
Subcontract Mo, 1-625°199-222-001, Montrose Chemical Company NUMAER
Torrance, Cslifornia
for (LA Corparation M
Pioneer Drilling Co. I.m NUMBEAT  35¢.c0n
)
|
B-6

BOE-C6-0177954



BORING SUMMARY NO._o_
€Levavion: Wt \ | gp: June 19, 1905
b .
A
O A
58 /i ~
YR VATINOTLTS of MATERIAL DESCRIPTION
N/ & /38 /88 fa VA F/ ¥ ADOITIONAL METCALF & EDDY
RS XSS [ /ES COMMENTS
Asphalt concrete base (0.7 esdive dry aray
s ’ I oroAbindborbioute NN betied RED AND WHITE STAIRS,
] n a- _— e ¢ Tt darn
£ Jas | clay setring tine: sten 70111 [t (S GREVISH HUES
i 30 coerse, with grave!, con- .
! : 34 10 crete and reddish stained
t s n caliche
o €
AL}
[W -} AL}
3 %
i " L% | Sty clay, fine, with et
i l s | n tras ot Loiteny’ * ‘l‘m%{sm CALICHE L
i " " ' g TRON OX1DE B
b e 4 w [a 11, tine, with b s
1 " oyey 21°¢, fine, = "o CONTACT BETWEEN MONTEZUMA
I b PO A ind Tine aangyatip CLAY AND RAMONA SAND (1)
104
1 TOTAL BORINC DEPTH 9.5 FEET
1" N0 CAGUMDMATER ENCOUNTERED
2y 1 TIKE: SETUS 2:)0 p.am,
« 12 START 1:35 g.m.
4 SIP 3115 ¢,
13
14
15
=
é |7:
~ 194
b3 e
> - )
. « p
; s 20 i
n & L _
Vi u ] :
3|
8 | ]
; 1S 23
i - ]
24
]
254
! CAB - Nomimal 2-fnch Callfornts modified
[T X3
Subcontrect Mo, 1-629-299-212-001, Montrose Chemical Company LT Y.
Torrence, Californis
‘ for CCA Corporation b
Pioneer Drilling Co. [s0n wuusen: 16 o0,

B-7

BOE-C6-0177955
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Approved For Repor! On

BORING SUMMARY NO._e_

gLevation: M! v . June 19, 1985
<,
3
A «‘** N dp 3
/S "%’“ ;"{’\‘ \“‘\k“. LS 'P:\""‘ MATERIAL DESCRIPTION
¢ AN
NN £

ADDITIONAL METCALF & EDDY
H

COMMENT
A it concrete base H
T3 1B
7 In L | Sty clay, fine, with (medlun  [metat dark
jas 19 l.ne: of "m lu.l (L) P ftrm broma FILL WITH CONCRETE AND
2+ 7 sample retained. Pushed H BRICK
. 173 rosd base with sempler YELLOW, RED, WHITE STAINS
HHus 0 {nte wnderlying material,)
. . {10 . Sandty clayey alit, fine, firm to bromn
] 1] with trece of calliche seife -
8 ¥ i
4 1; Caliche ncransing HOTTLED RED STAINS L
3 .
s{cus 30 stiff
] 1
7
30
9 H .
[~ 1] 1) ™ Sitty sand, fine, mith ardium slightly | brem t» t
': :: troce of clay dense e st Hght gkbiwsﬂ:&: NANGAHESE e
L 7] ] trece of aadium sand s
101
9 TOTAL BORING DEPTH 9.5 FEET
" . . WO GROUMDMATER ENCOUMTERED
4 - ) . TINE: SETUP 2,30 a.m.
124 START 7:3S s.m,
p STOP 1118 p.a,
13+
[T
13
"
174
19
=
-
20~
E
21
-
22
p
23
20
2%

8 - Hominal 2-inch California moditied

Subcontract No. 1-615-799-212-001, Montrore Chemicsl Company :z:':t':
Torcance, Caltfornta
for CCA Corporation ¢

Pioneer Drilling Co.

laoa NUMBER: 356-001

s

B-8

BOE-C6-0177956



L4

BORING SUMMARY NO._2° -

Approved For Report On

€LEvaTION: W DATE pmrpgp: June 26, 1908
v
S S8/ > \\-«‘e
N\ §\ A Ky » i
s /38 /8% /8Y/ §/ 58
*é} \j- \J Q‘ é,bg‘ éiré}\ &g"\ﬁ\ MATERIAL. DESCRIPTION .
A \J 4 9 Q :
CR) 9 o8 /o A\ J & X "’ F & £00V
RS FJOE G [S8 /PS8 AT IO e b
- Apphalt concrete base .
1
14 .
Jas | ¢ R o ANl B ool Il Rt MO SPLIT SPOOM RECOVERY
21 ; precipitate
3G 1" M- | Clayey siit, fing, with fine| firm
‘: ', . | sond ong trace of caliche MOTTLED DARK GREYISH HUES
1
'L‘a[ 17 SH-AL [ 51Tty sand, fine to medium, |ewdium
3 : . with caliche in peds donse
1048 11}
1= e == = |— |tiyresim — — = — IRON OXIDE
,1 ﬂ; - :: e B e N ‘Sil | Sendy st1t, fine, with clay [TEVTr ] GREYISH HUES
Ly 3 Incresatng clay to claysy *
1 10 slit with fine send
- can 16 1
10—
9 TOTAL BORING DEPTM 9.5 FEET
1 1= HO CROUNDWATER DSCOUNTERED
< ) YimE:r  SETUP 8100 a.m.
Il-l START 8103 s.m.
4 ST0P  8:40 s.a,
“j
14 =
13:
Lo
174
o]
»—
P
204
4
21
22~
34
24
23—
CLB - Mominal I-inch Calffornia moditied
Subcontract Mo. 1-615-199-211-001, Montrose Chemical Compeny f:::'::':
Torrance, Californiy )
for CLA Corporatiea 7
Pioncer Drilling Co. |08 wuuaea:  3s6-0m

BOE-C6-0177957
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e
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Approved For Report On

a

BORING SUMMARY NO._°_

varion: W ¥ gp: June 26, 1908
L,
s
4
é ‘;s:“* L& ** *'y‘@*
s /88 /S /88/ &/ 8¢
YR FASTANVES LN MATERIAL DESCRIPTION
\ Oy o8 IN
2/ Y /8L /o0 AN/ Lo
RN TEYEETLLSENS ADOITIONAL METCALF & €001
An%‘l: cencrate dase H
5 T MNES RN i A Fo DARK GREYISH HUES
s 9 gravel MHITE CRYSTALS PRESENT
{ s - | Clayey siit, fine, witn firm DARK GREYISH HUES,
3: aus It trace of fine sand CALICHE, IRON OXIDE 1
% P i G T s
] 3 RUZC R by L T S
2 =th elay denze te WITH IRON OXIDE =
[ o . .
3 1. s LIGHT GREY YO GREENISH WUES | -
4] .
._"E |g mCL 513'1.:1':.'.'2'.‘?.';.1"‘ stift Tight
c s
s 10
10
] TOTAL BORING DEPTH 9.3 FELT
[T N0 CROUMOWATER ENCOUNTERED
4 TiME: SETUP §150 o.m.
12 START 9:00 ».0,
4 STOP 9143 s.0.
13-
2]
19
=
w]
o]
|, =
20
]
22—
3~
2¢]
0
CAB - Nominal 2-tnch Calitornis modified
Subcontract Mo, 1-625-299-172-001, Montrose Chemice! Cocpany :;:':!':
Torrence, Californio
for CLA Corporstion L]
Pioneer Dulling Co. ls08 wuneen: 356001

BOE-C6-0177958
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Approved For Report On

BORING SUMMARY NO,_m

e e

Levarton: M ATE DARLED: June 25, 1903
_ L,
£A N
A o /A g
‘ Ay VAN o: S
YN VAT é}\ o MATERIAL DESCRIPTION
A&/ /e X3 & $
AN VLNV EIRYARTEOE F & EDOY
ENYRW Y ATV ATEX sooTIONN KETC
A3 1
- ‘: M-CL | FINT: clayey sitt, fine, |tiem meist dorh ::‘zl);rgau[#:'( ?:g:"&i’x‘o;”is'
L 13 .
2-{ a8 |; with Tine sendy afit reomn MANGANESE OX1DE (7)'
. 4 [T Sandy 811 n Sremn £ALL
to »
1“1 il = 1RO OXIDE AHD CALICHE
b Y .
) 17 Stity sand, fine, with trace brown
3 [} oride Inclusiens and caliche te light
das |3 aerrin GREENISH HUES
2 M
oo |3 i b ORI IC N D beemn GREENISH MOTTLING, IRON AND
1 1] MANGANESE OXIDES
qc 1 .
10— T T
] TOTAL BOR{NC DEPTH 9,5 FEET
s NO CROUMMATER ENCOUNTERED
] TIME:  SETUP 2:10 pum,
12 START 2:18 p.m,
] STOP 2130 p.m.
13+
I.:
3]
1o
]
B
191
19—
20
21
.
3~
24
23
€48 - Nomins) 2-Inch Californts modified
Subcontract Mo. 1-613-299-221-001, Montrose Chemice! Company :5:'&':
Torrance, Califernia
for CCA Corporation ]
Pioneer Drilling Co. ] 500 wuwaen:  336-001

BOE-C6-0177959
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Approved For Repoert On

BORING SUMMARY NO._2o
LEVATION: N/} AT ¢ gp: June 25, 1988
4,
&£A 3
O, A )
o S JSSSS S
. $ & /& N ch- o of MATERIAL DESCRIPTION
A ) o N 0
IRNIAOA YLV S ¥ ADDITIONAL METCALF & EDOY
VAN T VR 3”(?‘ L - Aot COMMENTS .
Asphalt concrate base, fine . sedium dry srey
1+ n Lo coarse denta
4 1" SH-ML | FiV): clayey sile, fine, tflem mist dark
2 a8 " fine, with bricks, gravel ' browa DARK GREY HUFS, GREEN
5] ] ind send : B WHITE STAINS
Jas | n
Ly [
4 ”
s{cs ]
|3
J Gis 12 WL-CL | Clayey sflt, fine, with fine
74 3 sand, trace of caliche, with
4 s occasional fine to medium
s{cie H sand lenses
4 L]
’_m ‘z SAMPLE SHOE SHOWS PURPLE STAIN
o ¢ SN-HL | S1ity sand, fine, with trace | sedtum brow
- s of clay, purple material danse
bia] A0 10e included very solst herd
) n Tondatonr  (Ratatnar placed
sa .
- 124 Py :: in sampler; stil} Inu'uqh.) PURPLE SHEEN, GRAB SAMPLE
d” $ Mo sample OF DRILL CUTTINGS
R 16
Hlas |
18] : Ho sample
..: s |z W $:ndy|ll|l., fine, mith ||;v.y stift ll:mzly =|ﬁt
nd patchas moist
) " purpte mevertal oS * e MOTTLING WITH IRON OKIDE,
174 35 Decraasing purple residue GREENISH HUES
Jeus n
= H
9 "
-1 n
e - 7] totaL sorinG oEPTH 19,3 FEDT
24 =4 HO CROUNOWATER ENCOUNTERED
- TinE: SETUP 11:00 a.@,
224 START 11:43 s.a,
E STOP - 1528 p.o.
23
<
244
T3

C4B - Wominal 2-inch Catifornia modifled
*+ Sample only retained in lower tuds.
to hard material looged in sampler,

¢ Lost semple
The sampler may heve penetrated asterial;

not retaining materials due

Subcontrect Mo, 1-62

$-299-2122-001, Montrose Cheaical Compeny
lorcance, Colifornia
far CCA Carporetion

EXHIIT
NUMBER

"0

Pioncer Drilling Co.

[JOI

NUMBER: 156-001

BOE-C6-0177960
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ay

Approved For Report On

BORING SUMMARY NO.__2+
evarion: W1 QAYE Oy LED: June 19, 1903
R
A \AWAN 3
*« '}\b \‘* Q‘ ér'k
WA S /o0 9 N
\‘é’ K> ‘o‘é’ (,’* o e«.‘¢ o MATERIAL DESCRIPTION
o \} 3 A NS .
XN VLAV EIRYAETEX : ADDITIONAL METCALF & EDOY
é'\* < 5"‘" N N "(? Fo COMMENTS
Asphalt concrete base, fine | medium | dry 'gn,
' [ to coarse (0.7 ft.) sc_nu
] as : c-m ::H:.::lt! clay ::_u- t::u [ metat dark
2 s b0} reaiiad R b= EXD OF FILL
1 1"
3 cae 17 Incresning caliche to
4] [ sppronimately 10% DARK BROWN SILTY CLAY
] n MITH CALICHE, 1RON OXIDE
N 10 Sandy o11t, Mne, with clay | fTrw to g
L a 3 -, mt“::. " :;:' brown ta
 had 1: y o fine v Yiget WELL DRAINED
7 18 »romm
. G |;
1 12
[ 1. 10 HC Tandy silt, Vina, with trece| stifl Tght
of clay bromn
0~
1= TOTAL BORING DEFTH 9.5 FEET
4 N0 CROUMOWATER ENCOUWTERED
124 TiME: 3ETUP 3:30 p.a,
J START 3138 p.a,
134 S0P 4113 pum,
1e
19+
41
174
4
19+
94
-
201
-
P
224
223~
24 -4
23—
CAB - Nomtnsl 2-tnch Californie modified
Subcontract Mo, 1-625-299+121-001, Moatrese (hemical Compeny :‘l’:':":
Torrance, Coliforatse
for CLA Carporatien "
Pioneer Drilling Co. |00 wumsen:  3s6-001

e e

BOE-C6-0177961




L4

BORING SUMMARY NO._0

Appreved For Repor! On

vATION: W AT LED: Juee 10, 1905
Y . .
£A NS
A \J A 9
A \'}0"\\ S/ S/8F
Y IATAN LTINS MATERIAL DESCRIPTION
N & & oL N N
AN AN ONYA LY 3\‘\,"' ADDITIONAL METCALF & £DOY
WX/ o SV e v/ES Y COIMENTS
Asphalt concrete base, fine ' asdiue dry yray
I [ _2a _coarse fdevae
13 FI1l:  cleyey silit matrix, tirm mefst dark
[~ ) 16 fime, with coarse amd inchu~ o
2 16 sleas of red brick, gravel,
18 trace of sand with red /s
3 cas % statning on soll, maybe
‘_4 ’ brick dust RED, YELLOM, WHITE STAINS
10
Jaus |
3 10 . Brown
) n
o-1cas 19
7] 5
y p 1 Original ground
o (-} :: m-CL E:z-y i, fine, with fine | otiff CALICHE
) 13
tus —( 17 —
b ] ™ Silty send, fina, with troce ; andium YTight
10— n of clay and gravel donse Srown
18 n Silty send, fine te madium
114 ===
4
124 TOTAL BORING DEPTH 11.0 FEET
< NO CROUNOWATER ENCOUMTERED
13+
4
[T
151
-
17+
18-
. =
P
204
r
2
22
D~
24
t-o
CAB - Hominal 2-fnch Califernis modified
Subcontrect Mo, 1-629-199-222-001, Montrove Chemica) Company :;:':(':
Torrance, Caltlfoenty
for LA Corporation ”
Pioneer Drilling Co. [ o8 wuwaca:  1s6-001

BOE-C6-0177962
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Approved For Report On

BORING SUMMARY NO._22

gLevation: V! AT LED: tore 13, 1903
L,
A L
A N 3
S JaS/8) S/8F
Y EFATAATE YN MATERIAL DESCRIPTION
& S
R W AYENYARIEN ADDITIONAL METCALF BEDDY
PANAR LA WERN YL £y I COMAENTS
Asphalt concrete hase, fine ory [orey
1-4 l 10 | %0_coarag
1] m-CL | FiT1a clayey siit matrin, melat dork
18 [ 3 fine, with gravel, brichs bromn
1&1‘ 6 end trece of send
sleas |3 musr(u uug'su: so')tt STAINING
1 CLEAR (COLORLESS) CRYSTALS
(] Hote: Me leg first hele
4 ? rm:m.a‘:'.fi rr, ove te JRON OXIDE
s [ ] congrate sishy meved 10 ft.
8- N Touth ond dritied te 3 fT.
1 L3 .to delng sempling.
s 7
4 'y RCTC [ Clayey 1Tt, Tine, sith
7 [ caliche end iron eaide
Jee L IRON AND MAKGANESE OXIDES
hd 3 We-SM | Sandy siit, fine, with cloy
h 10
Lo AL SITEy sard, Vi, wIth blech | ' t
— = onides or precipitates In : bremn
104 e | matertel i
n: . TOTAL BORINC DEPTH 9.5 FYET
1l - . HO CROUNOMATER (1
121 TINE: SETUP 10:15 a.8,
) SIART 10:30 o.m.
134 STOP 11313 aum.
-]
.
[v-
2
191
-
20—
21
224
23~
24~
5
C4B - mominal 2-inch Californis modified
foaeiy
Subcontrect Mo, 1-623-799-212-001, Mantrose Chemical Cospeny wEalA
Tarrance, Colifornia
. for GLA Corparetion 13
Pioncer Drilling Co. laoo NUMBER:  356-001

]

BOE-C6-0177963
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Approved For Repert! On

BORING SUMMARY NO,_
qLEVATION: W) AT gp: June 15, 1983
9
N *
A Q) A o
o [ [8S/88/ S/88
Y FATANENTAN of MATERIAL OESCRIPTION
L \} 4 o8 N N
AN Y EATEIRYAEIEG ADDITIONAL WETCALF & EODY
SR/ FSeE S /8 §&/ 8¢ ) COMMENTS
Asphslt concrets base, fine | medium ary ey
13 denig
." 7 T Fill, rsth sand, fine to oo:o asist derk
:_: [~ 1.} ; :::::, with red brick and brown GREYISH HUES, CALICHE
s 7 WXL | tTayey stTt, Tine, with Tire
4 s trace of fine send ond
- S caliche
48 3
] 2 SH-1. | Seady Mll,'ﬂn:, with clay [ stiff . )
ond iche
P as ? trace of ¢» lm oxlDE
b 3 SVight incresse in fine sand
7 10 and caliche
4G 13
Ly .
1 s
> U WCCT yey sandy sTTE, Ying, [ Brown |
with fron oxide to light
04 H Brown
'
1 YOTAL BORING DEPTH 9.3 FEET
12 O CROUMOWATER ENCOUNTERED
p TInE; Sg:: :‘;g [RH
s
"'j s1r 9,20 ¢
14
(L=
4
L o
]
-
"4
204
21
224
p
23
26 =4
75—
CAB - Wominal 2-1nch Caltfornis modified )
Subcontract Mo, 1-625-299-122-001, Montrose Chemical Company f‘::':(‘:
Terrance, Californts
fer CLA Corparation "
Pioneer Drilling Co. ]Jon HuMaER: 356-001
B-16

BOE-C6-0177964
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BORING SUMMARY NO._

paTE pmnifp: June 18. 1983

ELEVATION: N/i

Appreved For Rsporl On

$A ‘ N
NEASTAIYARIEN
[ N o ¢ 5 ¢ Q* 'Pb'
VAU VIRV EITEYS MATERIAL DESCRIPTION
XY A VIRV ADDITIONAL METCALF & E0OY
S/ ¥ SO S /S E COMMENTS
Awphalt cencrete base, fine ' medium |dry ey
" 39 coarae Jenyy -
Ly ? " Flllt clayey silt mith firm mof st dark
2_‘ cas n fnciusions of concrete brown
& ad gravel : BASE OF FILLS AT 4FT (?)
s 1%
o "
g lus 19 with inclusions of red . B
] : brick snd concrete CALICHE, IRON OXIDE N
[ g {77 10 WELL DRAINED
1T 1] TN | UrTgTnal ground, sVVty clay, [otilT T
74 13 fine
{as 7 i
s 71 L [ Clayey s1it, fina, with Srown -
1 16 cace of f rad .
™y £2) ty send, Tine, with trece WELL DRAINED R
vol e ] of eloy -
4 TOTAL ESAING DIPTH 9.5 FEET o
1= ) CROUNCEATER EXCOUNTERED .
o TING SETLP 2:00 pom,
l!—1 START 2103 p.a,
1 STOP 3130 pua,
3=
-
19 =
-4
o~
174
nd -
. 0=
-
224
29~
244
2354
CAB - Wominsl 2-Smch Califorata medified
Suhcontract Mo, 1-625-199-221-001, Moatrese Chemicel Compsny PALIIY
Terrente, Californie
fer CCA Corparation 13
[ 208 nuusea:  336-001

Pioneer Drilling Co.

BOE-C6-0177965



}
'
1

o

Approved For Roepert 00“ .

BORING SUMMARY NO._2®

vation: W1 QATE pamigp: Jvee 19, 1983
$,
A
A TA d
o /S /S8 o*" & “
NYEATFAS ALEYATS of MATERIAL DESCRIPTION
43\‘ YA VINYAETRG ADDITIONAL METCALF & EDOY
VAN LLIL V/¥E/S¢ COMMENTS
Asphalt cencrate base, fine |medium idry srey
- 3 saarae (2.7 1.3 H
) ;] a Fiits 3ty cloy with asdiua ‘-Iu dark L
e 12 prpertbrfilion oot Rl re=n DARK GREY HUES, WHITE PARTICLE .~
9 7 7 2-3 fx. BASE OF FILL AT 3.5 FT (?)
I~ 10
* s
(77} 13 MOTTLED CALICHE
s— L
3 " el B FUTR LTI I l CULRH SO by OFCASIONAL STAIKS
[0 17 white~gray In‘ui-
o] 2
"1 s 1; ™ $Tity sansd, fine to medivm, [asdive
~ % St o ey dome OCCASIONAL STAINS,
3 " GREENISH MUES
L] 13
O
4 o | YOTAL BORINC BEPTN 9.5 FEST
ey - B RO TR BRCOUNTERED
21 B TGy ST ::: ::
- 'M' 3
'.i - X ST 1443 p.m,
13 B :
)l
]
-1
e
R
L
(.
‘20
g
-
3
24 =y
p
2

CAB - Mominal 2-inch Californte sedified

Subcentract Mo, 1-625-199-112-001, Montrese Cramical Comeny Fayad
Torrence, Califernis
for CLA Corporation 1%
Pioncer Drilling Co. [aoo NUMBER: 356-001

-

v
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Appreved Fer Report On

BORING SUMMARY NO._s

QTR

ELEVATION: W1 ATE QRILLED: Jure 18, 1985
\3
(NS ]
A SO /& % [ o®
o /S8 SES/SE) &/88
NYAWA VAR S é‘§ §¢¢ MATERIAL DESCRIPTION
AL \ 3 WXy &
AARNAATLATEIRYARTEN ADDIT METCALF ]
& o .v,b S /¢ S o lﬂéa!.“ E:T?L & EOD
4 Asphalt concrete base, fine | medium éry grey
10 12 COAraq dense E .
" 10 Q- | Stity cloy mith gravel, :clm jnist dark K LR
1can 12 amarevs hatr reots, ond -~ brown DARK GREYISH HUES =
] : i a7 Secrenivy BASE OF FILL AT 3.5FT (7)
3 cas "
a 3
Jes |10
31 "
s{Tid 13 [Sondy 1T, "Tna, with trece JecTTY Broun WELL DRAINED
] - of reats :
- 13 - 311ty send, fime, with trece .
'_Cll 17 of clay {3supler wos mut :
7 Tosded) meterial pleced inte '
1 10 tumese ) . |
b bl 11 |
15 L9 TToyey sondy sTT%, 11
, {as 2 lacd o Tine MOTTLING
4 TOTAL SORING DEPTH 11,0 FEET
124 KO CROWOWATER DICOUNTERED
4 THE: SETU® 10:)0 a.®,
13 START 11100 o.a,
4 S0P 12688 p.o,
.
]
-
o~
17
B .
. i=d
204 .
b "
R L
2~ i:
8- ;
24 !
23
A8 - Mominet 2-inch Colifornia wodified .
Subcontract Me. 1-613-199-221-001, Montrose Chemical Company N |
Terrence, California l
tor CCA Corperetion 3} v
Pioneer Drilling Co. [ 08 wummen:  yse-001
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APPENDIX C
WELL LOGS
Offsite Well Logs

Hargis & Associates Well Logs
Construction of Onsite Monitoring Wells
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' LOG OF WELL NO...7.2 ¥ C !
FROM ' '_[O CLA..I"ICATION OF MATERIALS FROM A (<] CLABBIFICATION OP;
o 3 |7 774 1
: 7 6¥ | ley !
x|\ /78 ngﬁ.mmu !
LLEL £22 | Fioe Srown samg R
LZ2]) 3 | Brown tom0 ¢/ R
L2¥) /53 Yere Y- SHAecss !
of o2 i :
WL A WO AV Y S S’ : : : 4‘
LITZl 27¢ ﬂ/q_cmﬂdov T i
22 36 Vtm c/or :
2.4 1B/ et - Z2¥ A _
. M DAL Mle !
22| 330 | reve clay _
3301 333 [Gleee clny- 4 embder 1
Gy 2rovel N .
233 /2 6/1/8 r/ '
L F) 2 Vs dv Ry Ond
Sormre L fo £ ;
E2Y) ¥32 Yore sonc bo WY .orover
22| ¢37 _r_mz_m_q’:/av
: m_ﬁﬂwv Loy ]
-), - ’ 7 P 7O \Lire MMA’C/QV .
. £2a9 o7 z'/a’v
Yoyl &2 Joaa‘/ﬂaw 1
«£2| 95 |1 ‘ -" '
Y25l S75 Ly A 2
RIZ BRI TARY Cad grove/ss 2 [
Mua’a’v
-‘_Zi ‘.j‘ éZ md ooy C‘/ov !
S3L| v 2 \Som7er , ornd @rove/ A Vad :
—SY2LT73 e sorndy c/ay
231 go e /oy g
|
T
—
_ . ]
Perlorations 27~ Y33 F 78 —5/é 5 3P —ocen i
]

Struck water ar_ - |
Water level before perl 000 alier perl‘_fj_h _ .

J
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T e g e -
- Fewsds 108 REV, @188 SHEET 1 i
) LOS ANGELES COUNTY RS B
. FLOOD CONTROL DISTRICT ~
HYDRAULIC DIVISION z
: : WELL DATA , :
omoer: LnA.C.F.C.D. 0.3 2 ile Mo of Carsen S|
: ; >
: locnuzl:ndbu:nfp‘llou — .@?_ALMM C__A)/B..,_g___ N ?
S0 _No.o _ZJ_Z_‘S{;_ or JLL&J.—_ :
©37 £ or £ ardie ﬁ =~
: 42,2 ‘4 c.rc/éﬂC/'C'D igg croca? § Tz/ C—"j'—'
-,.__. Use 27° [ -5 L of/_C monmumenl ' .
s Z§' M. O Aserva lion i
; . Elev. of average grd_at wd]:.mz.:’, L. 8. G.S. Dawum [
v . 1
. * Elev. of grd. adjacent to well:. LU.S$.G. 5. Datum !
i Water surhee. reference poinu l
b (a) Fro e Elev— 2045 How d-:_l’é,aa_ !
¢ Description:.. _nLnafP.zd_msLa#,_ZALaLz_mﬁcd !
) rm_—._4_L7_!:7 To—— 7 Lt duKeldh £E2D __l
t_- Descript: / /_zn_.u/: e !ﬂ -r/ A/f/lag f@m,/&z/ ;
f N as _,( )%Amfg:///..) :
. (¢} From ”—/—fq Eien JJIA PR MY ﬂ/i’ffﬁ)‘v’ ?‘
. Dmnpluun.wﬂldﬁ_ﬂlfz,/‘?d/é/ 2. __E‘___,‘uﬁm_ ;
F -:(d) From =14~ 61 T1,9-21:7¢ o294’ 1. ‘.‘."{.Q__r.z S
Description: 2 q_._ﬂn.:’_&__br_uu__m p oef_ |F-
- * \r 't‘ yoad Sad e i I
{ Trpe of well: . Si@_ DL
;. ) Origine! dwKIA_';/) Soundi /7/ //‘7.’1; !
: - Pumplng equipmem-_&ﬂ_L_._
[i-, Power used: ‘ :
’.' Clpuny =
3 'Dm d:ﬂled___m_L_{A_B _&Ckl Sosy -
Astesian characieristics:
Quality’of water:
ARemuhf_Bp(!’ .3‘&0:'J} eley, 26.6° ‘yel +n RPpIY
TDp o b 3" cas fnn; axterded (2 €t abote Rp (), -
. D5 et aboye %mm.l . ) -
Y Hra—@—ﬁvp—'nf : A & P/
. . . PO AN ,_._"-'
a3 ~lovar) 1 I

D IfF (-./33'/06.( Tre

(-2
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10G OF WELL No_So 4 O

FROM l T0 CLASSIFICATION OF MATERIALS FROM ; TO l CLASSIFICATION OF MATLIFR 1ALS
"

Q _j U c’ﬁ;.._ﬂzé_’.my_mﬁ 7z 58 Hdium_fn_;anur_nad,_hnz
L 'brauta 1[0),/44&1“._./&!;_ : fioe 2025 L° cemented sand

___qﬁca_c.:.&z_&_.n‘m ! - '.t,m, meeous_ Sen
: Jx_' bard scatlered Jfra-l ' — _:té;gg-‘shgl/;[f-fmpn f!__AUJI
'I’/‘...‘.-f; - _ on/y frur 54 wxé-ﬁnaj,.
_;_&mﬁ«_dﬁﬁ.sdi:,_ﬂ : - d_ﬂ»_ulnadmgr_iaémy.
g_n % e adiiim gu.m-,l.__ig__i_dund,_ﬁar._t_mm{;‘m_,_
/07 ".Ccmne,._mcla_m_-
{5 | LY \?1//\1 rIAw alive- brawn o/nle Foy 5&//—5‘251&1‘
: wlﬁ_mt_lmga_dmb___zL_if__L'hlc _xllt.jru(m;_fa_ulj)J
. _ég_._ﬁta,_ nv,__ab :Tti/l&_m,‘n&k_
__._—.[adé_uéun_dr srange sf S _Seme.
2 53 Ll ine 1_ i !ﬁM WA
 Send, motied fan dad 91 ' te Ch recnish gray,
— , ) . :_ 2"‘(1—15‘”4 #z “9._
d' s PR s
T3 __ e Very s s fan, 106 112 Silt sand
Ny silty any- i up-dﬂwhmrﬁ%

-LLWD m.,_ : humprn.lj_gjn 11 ——
Considiratle mica (fualife). __L_LS__CJAH Silts and_sifly ﬁang
(5% _ _Ga__Gau.l,_akm,.,q =3 /i ' interbedd. d . £

0 ', ‘_lu _'—Ll uﬂd_ﬂ.ﬂd__‘. 1 )

.
.‘:nnd fine 4 mpd‘um

‘anse lUr__ll_j_g_[M mu “

: ’—‘amn-nli,_ptm_nf_ "many chelli and picces
’___‘__'_:r.aufu._ﬂnl.%m,_(ul‘, ! i
| GE_ - 72 Lﬁm&l_bmdn_‘f_b'_/zags_.. ’ |
i of temented sand; shell ! : i

Ferlorations fr‘j ments,

. ._A/o:!_pzc.ﬁ:mle
Struck water -l:/:‘gfé <’

Water level belore perf. afier perf

D 248

Remarks

L e -

J
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= N W e A B ER SN ED

-

fer

106 of wiwL No._ Jeé O .. !

FROM T0 Cm.l'lc;flw OF MATERIALS FROM T CLAGSIFICATION OF MATERIALS
% [y dock g cay_with 72 | 88 lidium b coarse send, s
% flra 2028 &° cemented Sand

p A . ALl
a? _B4° _solar chan d
&nuhm&m,_
0%._::‘:.:1* e 'ﬂm—
n&w_
._ﬂ”‘ &) a...tlﬂy
, I:rc_mib_i_f

2 :EJJ:J ¢Lm %'

Cly, derk gee

hells d

73 | SC__|Very_sitly bive tand ; faa | 106 | 112

.Slﬂ‘,..imﬁ,_da’ayrﬁzm,

nlsb_g cay;

Loase 3 307 greved Jy=2"
02 fra JML' .

- Wus_dx

e .- Sand and_si)_very fome.,
o6 |l el 1 Sosgmente | "’“,Lm:;:m, o
P — e_ ray. . — X ver
S N gmmfrJdel muuhﬁk‘_miu‘___suh
SR —, 7 fa3%,__Vilfed. 132 142 _|Sand, fine 2 meds
bz 4?’ Yeey silly. fine sand, fan;||—— .| . —— _{ loase, well Sirked, much
o 30 .f-_,' Inl,[ /oqsc.‘.. e .___._moaa.,ful _'.hdl_p
—— J//ohfc._pmaeni 2| 158 :SJAJ fmc,,lnnu,_mﬂ
' 0o |kl | Comunted_shetts T 3NN |~ Lenicar gruy.
T bhkea. Pitfed. :7. i 158_| 16d_|Sand and iff
R | Litt_and fiee. sand. l §na j—uidh. awh.amj#,.
7 43 1 Sand, fina fo mdlum W/ AN/ XA J'anJ _medaun,
e e am Same. silt; preces. of | .Aljﬂm._
_ . _., cemenfed . .smldnn:, M/s,
68 ldraml made. of Iy pieces. B
0. of eemented sand; shedl..! I__;__:;__-_.__._l_.__ o
etloraimns fm‘_’m‘nis.-_,_-._ rmee memmna — l
- No¥. Ferﬁ:rafc/ - — Qq
- e e — —_ N
~iruch water st 56 e e — - P Q\
(DN

|-Ga— Gratz.l,.t.kln,@_&,_.

emsider il aica (b TEANTT

M/JnrM;- L 418_). 425
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LIRS B A1 B 11 o)

WELL LOG

190th & Rormndie Streets

DEPARTMENT OF WATER & POWER

OF
THE ATY OF LOS ANGELES
Well Number or Name_Alumimm Co, of Azerica No. 3

Y[ -7F L q9u-a

DR® - B-1C3e

10CATION
LR 1220t W. of Normandie Ave, = 1369! S. of 190th St. MAP No .
WORK STARTED.......9=18=42 SR, WORK COMPLETED. ......... 20-0=b2 e

" Total depth of well

Formaton: Menuon sue of water gravel— -

0.1 Sandy clay, soft streaks

182 - Fine sand

600“ of in well
- .o o Ot
- “ - 5L
Type of petf wsed... Bydraulic ve | 382
Pulonud...-.s.].-.h......Jt. Ty 5 I - 8. holes per 2 .20 .
- - - - = =] .290._
- - - . om 292
- - - - -« | ko
- - - - = = 1 kS8 __
- - - - o« = | k66 .
- . - “ e . k70
- - - - - - | L8O
- - - ST R .
- - - - - - | .502__
Diameter of perforations.... .l;..é.__.....in.. length..re e . 512 .
Depth at which water was first found fe. 536__

.90 __ ~._Blue _clay
292 _-_Samd and gravel to.3/Lk®. . D
420 - Blve sandy elay. . ... i
458« _CQlay o
066 - Fine to._coarse send . . .
D70 .- Blue €lay ... o .
80 . ~_Sand _$o 1-1/2% grav:l .

502 -_Sand gravel to 3"

512 _-_Sapd to 3/u". gravel. ...

536 __ - _Sandy clay, some grzvel
600

Sunding level before perf 69 %0 80 . IV [—— RIS
_ Sunding level after perf g 83 e =
! Note your observation of any change 1o water level while drilling - -
Date tested.. 9. » “
Oarer isvel shen Brst d test 83 fe. - -
Draw down from standing level ft - -
G. P. M. at beginning of tent ' - -
G. P. M. at completion of test 15 -
Draw down at completion of tese............. ..33 fe
If reduang wrings of casing were cut off, state how cut.ccee.eo............ - = -
Depth from surface cut. fe. - T et b bsraes et
Size of casing cut in - -
Lap in latger casing fo " -
Was adapter or cement used? - -
i caung was swedged or repured, state depth. describe repurs and - - -
condition in which casing was left and probable future eflect: : ) -
Is el straight top to bottom. o not, what u the wvanation? [ - -
Fracticelly stradght L. - ) -

Wil ¢ c1e be any detnmental efecxx on pump. and f 0. what?
Keoe

Give ary additinnal data which mav be of Tuture value ..

In ciage

ARNTW LOCTATION GN BALK

Date of Repart

3
E
7

Foscoe Mces Co,

BOE-C6-0177973




FOR FIELD COPIES UBE ALTERNATE LINES

. DRILLED BY.

LY

e DIVISION OF WATER RESOURCES d S S
DEPARTMENT OF PUBLIC WORKSE . * . ) ——
BYATE OF CALIPORNIA ™ fia1730 lm.
WELL LOG Locaw Desianavion 51 “.‘N
U.S.G.C. 4/14-171 N
LOCATION 1Z2C feet west of Nermendy Avesie Toc 7%4 A » IE—.(
1359 S, 1S2¢th Strect ‘.

Llzini G, o Q-nrice

DATE COMPLETED. Cot. 1942

olameTen or casine.— 147

Rescee LVoss

b.s.c.s.iLAC-e FCD

SEXTCH
Test
€15 g.p.m. DO=22¢
ra] 2 el vere:
Vet e | |

€-155 - 1| Seady cley -le.g'.: streaks

_384-382  } .~ | FPize sepd

}2-210 - R lye ao Tay

210-292 . 1 Biue ciey |
—££0=832 | Sand end grayel to /47 ! |
T 282-220 b ‘ a_g£en ¥ i | i
42-358 | | cley ]
ASS.455 - -] ne asres canpd

£.472 | Blue cle:

|

-4 h'4
70=220 | -  Sand to 12" crevel

~£80=489 . .| Clay, sand ea3 grevel
4£S0~CJZ. ] 1Sepé, gravel t3 2~
sog-snz |  Sand g 3/e% z=ava)
E12-£35. - Sandy cley, s£=ze cregel
L E28-39)- _—7. :  Fige sand end clsy

Perforeted 473-514

Weter first struck 683*

d efte= per?, 230

b —

—
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TRRmrane Tovrew weLt LOO 'I—‘/I‘/l-U 1F2

DEPARTMENT OF WATER & POWER

OF
THE COTY OF LOS ANGELES
Wel Number or Name Alminuz Co, of Aperica No. 2

DAR -

1 Jw=C

B-1C3{

LOCATION.....190th & Narmardie Streets, Los. Angeles
~....,1.220,.!...m‘..r«:rman:i:u.Am., ..... 1169 S...0f.150th St. : MAP No

WORK STARTED 8-31-L2 WORK COMPLETED............ 9-17-k2

.._@.Jt o M in.. 2 Q....‘/p cnmg RSB left in well Total depth of well 600
= f OO OO, o= Formation. Menuon sze of water gravel—
- - S Ot 10, 65 1. Sandy clay

- “ “« . I 6 - ..157.-.._ Sandy clay - soft 5treaks

Type of pcrfor.atur used.......... H’ydﬂm 157 - 1 85" Fine sand

Perforsted._ M0t ©0..535 .t .8 ... holes per lh" L85 - ..212 - Blue sand and clay

- 530 - 625 . 8 - - - | 2 - _b20 - Blue clay

- 506  ~ k1l. - B._ = = = | .heo_ - 428 - Fine sand to 3/u" gravel
- - ™ e T 428 . - 434 -~ _Bloe sard ard clay. ... .

R - - w o« o« | k34 - . LS6 - Blue clay

- - - .- .- 456 - 462 - Fine send and clay

- - - « - o« ) .h62. - 475 - BRue clay

- - - w « = | L75. - .. 462 - Sand sod gravel to 17

- . - - - - f k82 - LBS6 - Clay. apd gravel . ...
- - - - = = | .u86.. - ..SOL.-.. Sard aod gravel ta.2® .
Diameter of per{onu'on|....s/;.'..6...._........in.. lenuh..,].-.,.-.j.[h...-..... w. SOL} - 522".Sandand CJAY eresreneasanremasesseases
302 e
Standing level before perforating &4 0 79 N (528 . - 533 ... Eing___sa.nd, sane gravel
Standing level after perforating 63 fr 533 - ..538 - __Sacd and gravel to 3/he

Depth at which water was fire found 61 fu 522 - ..528 - Sand

Note your observation of any change in water level whie drilling 538 - shs SAnd, a'nd clay

U o I _N...Sandy...cl,ly

Date tested 9. - -

Water level when first started test 83 fe. - -

Draw down from standing level . JRUN (3 . - -
G. P. M. at beginning of 168k .. coecveencececce censenrsseimreem s crerveonncsnstbiomons | coereerecessanns - - T
G. P. M. at compleaon of testx\elo » . - g \
Draw doan at compleuon of test.”............. 29. [RTURPRRRIUSPOTR | " "
1f reduang strings of casing were cut off, state how cuti....coirnnnnnen. ! " -
Depth frem surface €Ut.cconiicccnncinnercicc e ([ TR ST T e 1
Size of canng cue.. : in. "

Lap in larger casing T (S T "

Was adapter or cement used? ..o e e

If casing was swedged or repaired, state depth. describe repaurs and § o '

condition in which casng was left and probable future efiect:

I well sraight top to bottom, if not, -—hu s the vamaton® | oo - - =
lI ______ Iracticelly strzight . - T T -
I Will there be ary detnmental efece on pump. and f so, what?

Yoe 1 .. e T e

Give arv adZininnal data which may be of future value . ... . Date of Report §-21 . |9h2

I Roscoe ¥zes Co,
Deiller

’ Ir crarge W, reterson
I LHCW LUCTATION CN BACT

BOE-C6-0177975



Fonu 118 ) ‘25 //7/’/‘/;'-(—? :

. tHvEaNaancs / SweET ¥ —-——
DIVISION OF WATER RESOURCES !m“
DEPARTMENT OF PUBLIC WORKS B 1~ze l
1417 17] LT 111 = O —
STATE OF CALIPO LY 'o(
- i
. WELL LOG Locaw Drmamaion__2 no-
' U.S.G.S. 414157 lone
I LOCATION 172C fe=t west ef Normercife Avesus Lac, 754 E S
I 1169 feet south of 1S0th Street
ownER Aluzinun Co, of Arerice ' srwren
' DATE comrreTeno L otober 1942
: , DIAMETER OF Casing___ 147 Test 810 g.p.=. DD=25*
.- I DRILLED BY. Rescoe Koss
o
[ - - e
U - E ®ouRCE OF InFoRMATION L3 +G.S, £ LA Fco
; INSPECTED WHILE DRILLING. SEX FILE NO.
E SURPACK ELTVATICN
. Biecva~—on ov o - —A:olutl; raval
aKrne i ."‘.-—-.uui BATERIAL """"'r"' '.‘-' ":l:" : ":l‘l:;
E —0-55 7 ! Szaiy elay ' i i
65=157 ¢ - Alandy cley soft streeks ; :
2157-185 /G ¥ine sand ! !
A185=212 - - = > .Zwne _sa3d end clay ] '
21';_4-1Q \' ﬂ‘!-g clav
~ 42Q-g28 2l ; Yire sand to 2/a" gravs) !
C488-434"." 1 =  Zipe se=d and clay ; [
. g g'l.é___ssﬁ -~ T s ,-'-'"'ﬂ play . ¥ 1
H 4564527 - Tize gezd epd cley !
I |
a3 ::i_gr_.. . maum@ ClOY .
B 43524824} - Sand end grevel to 1° ] i
g_{%g;ﬁ_%:_ S:87 and gravel , i i
g 284-508 31 S22d mnd gravel to 2% : ' ! i
g =622(: ' . Scz2 ppd clay ' ! :
< 522.528 - Sc2d to 3/4" aravsl ! !
o, =523 Tine send soze gravael | ]
3 532525 A 1. Se23 end erevel to 2/4" t !
§ 535-8456C . S22d end elay | ! '
&°545-600 1w £=-3y clav 1 | ! '
o ! i
0
a : ! P 153D
" : Parforated 477-525 THTLIOT=E
. : ' £2E.£30 ! .
® - . =
S i : 513540 l
9 :

dater first struck 67!
" efter perf, B2'

-

|

LOG OBTAINED BY

Sresy 31 1I% CA. tumm.a gTicg Percwe W Cg

DATE

)
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15[ w1 F2

SHEET 1
LOS ANGELES COUNTY
FLOOD CONTROL DISTRICT : /
HYDRAULIC DIVISION y

-t e mr——— e .

WELL ATA A
DOUGLAS AIRCPATT €O <-70 7 946
4 /74 /7 Aﬂ"f"/fﬂ

//Am’r, Y Arearmcay (e T 26-CF
zation and dg,u.,m_zzza_mz_ww_mmum_
L SIS PR Sl Sovih ol /?o”" S

.
’
-

2. of sverage grd. ot well:_5 2~ U.5.G.S Datua
. of grd. adjacent to well: U.S G.S. Datum
ter surface reference polnts:

% (a) Prom— £ To Elev_s2" 2 How det ToFPo,

_“Z'WL'WQ”,VA

(b} From To. Elev. How det.
Descrintd

{¢) From
D‘*l ..'u

- To. Elev. How det

To. Elev. How det

(d) From
Descrip

L - —feq--

rpe of well:
Jgioa! depth. 622 4
sfmping equipaent: 1 .

Size /y”

Soundings:

29

awdou 0}

! d

L)

: 3
L

y ﬁa;coe 27258
b

- H
teriatics: !

ality of water:

(-16-42 PYC

ks Cannat enfer casng, ‘Dun‘llp
| DHRID SIS S oy (PSP

C-9

T

ST A e

~

TOON ST

oA

T

PV e I IS
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‘f‘//‘fw~/F7 —
i
. .,u_‘,\..,..,_., o N
. “vv. ST gourg( L'?é FC_D : iU!
2 e L B / JON
e |
" LOG OF WELL No.. 77“'5 |
Cw.l’ch"lON OF MATERIALS FROM °TO ’ CLA'IIPICATION‘
Sondy cloy j
F 25| 257 Jom/y(/m cSolt Stezoks
S| 7285l pae SOrocr
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OF
THE ATY OF LOS ANGELES
‘Alurinum Co, of America Noo 1

Well Number or Name

1ocaTion.. 190th & Norzandie, Lcs ‘Angeles

*!s//‘/tt' 1F3

DsR-E-13>%.

WORK STARTED.

= 1.21;7‘ ¥, of Normndie Ave,,. 803' S5..01.190th Sta
WORK COMPLETED.._...E-29-h2

MAP No.oieiereen e

W8S leit an wrll

600 1 of 1A n 1Q....=t/p casing...

Type of perforator mdmﬂ“lic '
Pcrfonud......55g...‘...h. to....... 538 ...... fe............3 8 ........ holes per K
- 516

)
g
t
o]
s
o
a

Diameter of perforations,

2/26___ _in. tength.. 123/ _in.
Depth at which water was first found 76 fe
Standing level before perforating 76 fe.
Sunding level after perforating 83 fe

Total dtplh of well

Formation: Mention mze of water gravel—

.3.f.Topsoil

68 _Clay

[
0 i
B3

t
W
ha
o

-‘__:-Brovm sandy clay _
»..Blee clay. - 't*ee_k:snd

- ___Blue clay

1
W
A
O

Blue clay ~ 1/4" ectedded

..EFawel

[ 1
v
o

. Blue clay.= /4"

3

ecbedded graT

' JFine muddy sand, ..
some 1/4" to 1/2" gravel

Note your observation of any change in water level while drilling

5
&

&
=2
¢

.. | _uéa_

IR

EES
33
llt

_~.Fine sand and clay

.Fine sandy clay .
. Fine sand and cla.y

WBlre clay. .

AR ta 20

.5l9 - .®m mn B o m
536 .

Fine sand and clay

- Sand and grzvel ho 1"
to...'i./h'

. Date tested -
- Water- Jevel whm firm d test 83 fe k70 -
" Draw dows from smanding Jevel fe _hﬂ‘ -
%3 G, P. M. at beginiag of tes hg2. -
@ G. P. M. at compledion of test——._....._ 1375 hgs. -
" Dnw do-m a ,'ﬂr ion of test...... 33 ft .55, -
% I reduong serings of casing were cut off, state how €U, 519 -
N - 536, -
Depth from surfece . fe. ,5117 -

Size of aung cn in .573..

Lap in larger casing. : [T R,

.Bloe clay

-y .uSand..and..gravel...to..l.".....;_..:‘

. = .573..~.Fine sandy. clay. .. ..

Was adapter or cement used? " ettt e e e saeneas
If casing was swedged or repaired, state depth, describe repars and B -
condition in which casing was left and probable future effea:
L wdl gnight top to bottom, if not. what is the varation? | c-reeeeer " -
Pactically b -
anl there be any detnmenta) efeax on pump, and il so, what?
OB s T
' Cnvt any additional data whuch may be o’ ’utuu value:. Date of Rerort. . Sept. 2’ "h:
E Cerent plug irstalled to 5961 Ececoe Moss Co,
D:oe
! e B P In charge %. Feterson
a ,{f‘.oﬁ LOCATION CN BACK
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Posw 118 ' ‘7/(//‘/5(/ /" ? | 4 !
INvEsTIGATION -1 l"_‘ '
DIVISION OF WATER RESOURCES .

DEFPARTMEINT OF PUBLIC WGRRS R_lcts ‘

STATE OF CALIPORMIA o AN o‘ .

. WELL LOG LocaL Owstanarion__ > i(:‘l ‘

) U.S.5.5. 4/14 1u2 o
LOCATION 1247 feet west of Norrendy ivesue tec. 7964 C

E03 feet south of 1€0°k Street

o X s=gTcH

°“ - . - )

DATE COMPLETED Ausucst 1942

DIAMETER OF CASING 14"~ Test 1275 fpa ot
=23

DRILLED mY. Roscoe Koss

SOURCE OF INF ATION C.£.G.S. éL.A\_—D = c D

=z

INSPECTED WHILE DRILLING SEE FILE NO.

®
SURFACE nl’VATION—“_l—
—

asvanon & : " wcEn o, K T2Ta.
serm u.::::n ) MATERIAL l .""‘ui v | '1:u:ll
—o- 3~} {Top _soil : j ;
3= 68 ¥ [Clay _ t ' }
__&3-118% 1) ISendy clav - goft stresxs ! f 1
R S ET I Pire broxn sand i ! :
- 2= oy . | Erown sendy clay i ! ;
13421532 4 . Tlie play = @%—aplec cand | ! ! ]
: oy, 2y |- | i q ::no ‘-lv]n 5:1\.‘ ! ! ] H
1872-234 71 Plue ssniw plew : | ' ! '
B T-214-715" <] [Blue e¢lay ! ! ' '
. % 315-3247 ~) - IElue elz¥ — 1/4° ertedded crevel } T i
T _224-3307 7 |2lye els i L. :
& _zas.zazc ) -+ 1Blye cley 1/4" enbedied prevel J 1 :
£ Sianst Rl cier —
= -3263li = |Fiae -uyddy senl scre 1/4" to 1/"-' sevel - ) |
< _424-422 | IPine send to 2/8- clev = -
W o_422-437 . 1 |Fine €023 813 clay : ! | !
D 4372437 - ‘Blue seqgdy clay : ; [ .
B 1-452-4797 - IFige cend and cley | i ' !
& __470-4747° 'Zlue clsy i ' ;
8 474-cc22, iSend axd gravel to 1" ' ' . :
0 _¢62.465 .| lSezd erd prevel to 2/47 - ! MED
§ 435-51¢ i iCerd g2 Frzvel to o7 RICROFHL -
b s515_813 ! icuzd end grevel to 1/27 muldy ,
6 1221529 ‘Fine sagd ecd cley ‘
~ 5.‘!9‘-‘::‘7«'\;' ‘Sezd &74 F~aTzl to 1" '
£47-573 7 S iPire s=zdy cley ' :
‘o 87365572 — 1891ye clay
Fer?
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LOS ANGELES COUNTY sHEET
FLOOD CONTROL DISTRICT v
HYDRAULIC DIVISION
WELL DATA %4 2

Owner Lumynum Cozpony of Zarerice

Location and desaription: £2 ¥ Z feel v esr of Aetrmoraie Due.

Jo3 feer \rm{/ﬁ a/ 1208 Shr

oo’ uJ\

ZMLZM@CW%‘

Elev. of average grd. at weil: 5/ U.S. G.S. Dstum
Elev. of grd. adjacent to well U.S5.G.S. Datum
Water surface reference polats: .
(a) From To Elev. 57 How det Z2#0
Deacriptioa: ol
-y aw-v /- VY. VY]
el 57 Tk o s S BT
Description.
L Los grad leve/
{s) From —_ To_ Elev. How det..
Description: :
{d) From — Ta_. Elev How det___
Descrip -
Type of well: ; . Size 2¥ "

(5‘% uses)

ommm__éﬂ@d So

" Pumpiog evulm ' ; : i
Power used: | . i '
. ar . . -, .
C‘PW'Y'-—LiZLﬂAm._D' ¢ rawdowa: I3 :

Date drilled- Aetoudl. /242 By [ROScoe 47055 CN.

1 B
Artesian charactertsties! : ,

Quality of water-

Reawrks: . Canna? cnfar casing Ruemp (9¥7 - Dovkr
LPATR _ FLIm Cae ./A‘/

ON | =ty ;?, ?*:’LMJ-"M

i

s
-

EEEEESS sl

NOY
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HARGIS + ASSOCIATES "\C

e

DRILLING AND CONSTRUCTION OF MONITOR WELLS

In accordance with the on-site groundwater sampling plan (Hargis &
Assocxates, 1985), a total of five monitor wells were constructed on the
site to obtain groundwater samples from the uppermost water bearing zone
(Figure 2). These monitor wells were also constructed to define geologic
conditions. Soil samples were collected during the drilling of the
monitor wells. A1l of the monitor wells were completed in the upper
portion of the first water bearing zone.

A1l of the monitor wells were constructed in April 1985 by A&W
~Drilling, Inc., Los Angeles, California. Each well was drilled to a depth
of approximately ten feet below land surface using a 24-inch bucket

: - auger. Ten feet of eighteen-inch steel surface casing was then ‘set and
- cemented. Each borehole was then completed to total depth using a 16-inch

‘bucket auger. Caving conditions at the water table prevented penetration

:},;f” ofgmore than a few feet below the water table.

- ‘Detailed lithologic logs were compiled during drilling of the monitor
;:'bdring;(Tables A-1 through A-7). Soil samples were obtained at five-foot
" intervals using a split-tube sampler. Monitor well MW-2 was initially

'"l'located about ‘20 feet south of the location shown on Figure 2. Concrete

“debris and other materials were encountered at a depth of about 20 feet
below land surface and the hole could not be advanced. This hole was
abandoned, and is designated soil boring MW-2A (Table A-2). The abandoned

_ hole was backfilled with the cuttings. The drilling equipment was steam
bleaned, moved 20 feet north, and monitor well MW-2 was constructed
(Figure 2).

No drilling fluids or mud were used in the construction of the
monitor wells. With the exception of the first 10 feet of cutffngs, all
drill cuttings were stockpiled at the wellsite. The cuttings from the
first ten feet of each borehole were removed from the vicinity of each

[up]
1
=Y
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borehole and stored in a steel bin at the eastern end of the site. Upon
completion of drilling, the steel bin was covered with sheet plastic to
prevent dissipation of the cuttings by the wind. The bucket auger rig
was steam cleaned prior to drilling each monitor well, and after
comptetion of the last monitor well.

A1l monitor wells were constructed with four-inch flush-threaded
schedule 40 PVC blank and slotted casing. Casing slots are one inch long
by 0.030-inch wide. The four-inch casing contains 160 slots per foct. A
ten-foot joint of slotted casing was set on the bottom of each borehole
(Figures A-2 through A-6). Blank casing was installed from above the
slotted casing to land surface. The annulus between the PVC casing and
the borehole wall was then filled with a clean, dry Monterey sand to a
depth of between 5.5 and 8.5 feet above the slotted casing. After
placement of the sand pack, the annulus was backfilled with dry cuttings
to within ten feet of land surface. The annulus was then sealed to land
surface with concrete. The top of the PVC casing was cut off below land
surface and capped with a PVC cap. A three-foot long joint of eight-inch
steel casing was then cemented in place over the PVC. This steel casing

7 -~ is fitted with a locking 1id. Construction data for each monitor well are
-~ presented in Table A-8. '

" The as-built details of the monitor wells differ from the construc-
tion proposed in the on-site sampling plan in several respects. Based on
comments received via letter from EPA dated 24 April 1985, the well
construction was modified to include steel surface casing cemented from
Tand surface to a depth of ten feet. Because of the dry'nature of the
sediments encountered above the water table, the cement bentonite seal
above the gravel pack was unnecessary and was not installed. The borehole
annulus of each well was backfilled with dry cuttings from that well
instead of backfilling with imported soil or pea gravel. Because the site
is now paved and no source of recharge exists that might create a perched
groundwater zone beneath the site, it was unnecessary to import clean soil
or pea gravel to backfill the annulus. Without a source of recharge,

BOE-C6-0177983
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chemical residues that might be present in the backfilled cuttings would
probably not be transported to. the water table. The ten-foot surface

cement seal provides additional protection against potential infiltration
of surface runoff.

BOE-C6-0177984



TABLE A-1

LITHOLOGIC LOG OF MONITOR WELL MW-1

(FEET) DESCRIPTION OF MATERJAL

0-1.5 Fill: Asphalt, bricks, in clay matrix.

1.5-6 Clay: Some sand, dark brown, slightly moist, very
stiff, cohesive.

6-11 Clayey sand/ Light yellow brown, slightly moist, firm,
sandy clay: moderately cohesive, sand is fine grained.

i
|
i
i
| DEPTH_ INTERVAL
B
B

11-18 Sandy clay: Light brown, dry, firm. é
At 15-18 feet, intreasing sand. i
18-22 Clayey sand: ' Light brown, dry, loose, very fine grained. }
, At 20-22 feet, increasing clay. , b
' !
22-28 Sandy clay: Light brown with dark brown streaks, dry. \
At 25-28 feet, increasing sand. l
28-30 Sand: Very light brown, dry, loose, very fine
s _ grained, trace of clay.
! '30-37'» Sand: - Very light brown, dry, loose.
N E e At 35-37 feet, trace of clay.
"737-40 . Sand: Very light brown, dry, loose. ?
 40-49  Sand: Light yellowish brown, slightly moist, very

fine grained, loose, with occasional trace of
clay, slightly sweet odor, occasional orange

staining.

At 46 feet, sand, light orange brown.

At 47 feet, sand, light yellow brown.

At 48 feet, sand, light orange brown.

At 49 feet, cemented zone, sand is very fine.
grained, with some shell fragments.

£ HARGIS - ASSOC 27EC

J
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TABLE A-1

LITHOLOGIC LOG OF MONITOR WELL MW-1 (Continued)

(FEET) DESCRIPTION OF MATERIAL

49-53 Sand: Light yellow brown, slightly moist, loose with
occasional well-cemented nodules, sand is

very fine grained, occasional thin clay
lenses, no odor.

53-64 Sand: Light yellow brown, occasional orange stains,
' : slightly moist, loose, sand very fine grained,
slight sweet odor.

I DEPTH INTERVAL
_ . At 64 feet, slight increase in clay content.
i 64-69 Sand: Light yellow brown, slightly moist, loose,
) sand is very fine grained, no odor, some
clay nodules, clay is firm, slightly cohesive.

At 68 feet, clayéy sand, light brown, moist,
firm, sand is very fine grained, clay is
moderately cohesive.

At 69.5 feet, water.

69-77 - Sand: © - Interbedded with clayey sand, light brown,
Sy o wet, sand {s loose, fine grained, clay is
firm, moderately cohesive, interbeds average
about 3 inches, occasional orange staining.

At 75 feet, clayey sand, interbedded with
sand, light brown, moist, sand is fine
grained, clay is firm, moderately cohesive

At 77 feet, sandy clay with some sand
stringers, light brown with orange brown
lenses, wet, very firm, very cohesive, sand
is fine grained.

e | v"l . CiATE .
c-18 £ ARGIS + ASSDCIATES
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DEPTH INTERVAL
(FEET)

TABLE A-2

LITHOLOGIC LOG OF MONITOR WELL MW-2A

DESCRIPTION OF MATERIAL

0-10 Fill:

3 o W on : .
T
Ear ) . .
" ! .

Concrete wood, bricks, in clay matrix, sweet
organic odor.

Hole abandoned by backfilling with cuttings;
move 20 feet north and start MW-2.

c-19 o HARGIS - ASSOCIATES

.
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TABLE A-3

LITHOLOGIC LOG OF MONITOR WELL MW-2

(FEET) DESCRIPTION OF MATERIAL

0-4 Fill: Concrete, asphalt fragments, wood, brlcks in
clay matrix.

4-6 Clay: Dark brown, slightly moist, very stiff, very
cohesive, trace of sand.

|
!
1 DEPTH_INTERVAL
i

Clayey sand: Light yellow brown, slightly moist, loose,
fine grained, clay is moderately cohesive.

Sandy clay: Light brown, slightly moist, firm, moderately
cohesive.

Clay: Gray brown, slightly moist, stiff, very
odiferous.

At 22 feet, purple concretions.

Sandy clay: Brown, slightly moist, loose, sand is fine
grained, stiff clay interbeds, intermixed
purple concretions.

" Clay sand: Brown, slightly moist, loose, uniform, sand is
I o fine grained.

At 28 feet, sand is tan, occasional clay
masses. :

At 29 feet, sparse shell fragments.

Sand: Reddish brown, slightly moist, loose, uniform,
fine grained.

At 32 feet, more micaceous.
At 35 feet, shell fragments consolidated.

At 37-38 feet, consolidated shell zones, well
cemented, occasional clay.

At 40 feet, purple concretions of shell
material, stained black.

HARG!S - ASSOCIATES

e
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TABLE A-3

LITHOLOGIC LOG OF MONITOR WELL MW-2 (Continued)

DEPTH INTERVAL
— (FEET) DESCRIPTION OF MATERJAL

At 41 feet, more cemented, black stain,
odiferous. )

At 42 feet, sand is gray in color.

43-77 Sand: Reddish brown, slightly moist, odiferous,
7 loose, fine grained.

At 46 feet, interbeds of sandy clay/clay,
interspersed oxidized zones, trace of stiff
cobble-sized clay masses.

At 52 feet, well cemented sandy clay nodules.

At 54-55 feet, well cemented sand with shell
fragments.

At 58 feet, interspersed oxidized zones.

At 63 feet, some consolidated, cemented shel)
fragments.

At 64 feet, sand is gray, very odiferous.

At 65 feet, sand is reddish brown, some clay
nodules, occasional cemented sand nodules.

At 66 feet, sand is gray.

At 68 feet, some shell fragments

At 70 feet, increasing moisture, sandy clay
lens, clay is stiff.

At 72-73 feet, more sandy clay interbeds.

) At 73-74 feet, interbeds of sandy clay/clayey
I sand.
At 75 feet, interbeds of sandy clay with some
I well cemented clayey sand.

C-21 2 HLRG S ASSOCIATES
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TABLE A-3

LITHOLOGIC LOG OF MONITOR WELL MW-2 (Continued)

DEPTH INTERVAL

(FEET) DESCRIPTION OF MATERIAL
77-78 Sandy clay: Light brown, slightly moist, odiferous, firm,
moderately cohesive, sand is very fine
grained.
78-80 Clayey sand: Light brown, saturated, streaks of coarser

orange sand.

£-22 41 HARGS  ASSOTIATES -
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TABLE A-4

LITHOLOGIC LOG OF MONITOR WELL MH-3

DEPTH INTERVAL -

; (FEET) DESCRIPTION OF MATERIAL
;i 0-3.5 Fill: Asphalt fragments, brown clay matrix.
Q} 3.5-9 Clay sand: Light brown, slightly moist, no odor, slightly
?;; : cohesive, dense.
’ 9-10 Sandy clay: Light brown, moist, no odor, cohesive, firm.
10-16 Sandy clay: Brown, slightly moist, clay is moderately

. - .

cohesive, sand is fine grained, loose.

At 14 feet, clay interbeds, clay is moist,.
stiff, gray, has some sand, very fine grained,
sand is brown, slightly red.

. 16-18 Clay: ~ Some sand, clay is slightly moist, stiff,
e ’ reddish brown.

T 18-19 Sandy clay: Reddish brown, slightly moist, very fine
ST ) grained, clay is moderately cohesive.

. 19-22  Clayey sand: Reddish brown, slightly moist, sand is very
R , fine grained, clay is moderately cohesive.

At 21 feet, interbeds of sandy clay.

o 22-2% " Sand: Reddish brown to tan, slightly moist, loose,
v : uniform, fine grained, trace of clay.

25-44 Sand: Reddish brown, slightly moist, loose, uniform,
fine grained.

At 33 feet, small clay nodules.

At 36 feet, sand is lighter in color.

At 37 feet, clay nodules, some medium sand.
At 39 feet, sand is redder, moister.

At 40 feet, sand is tan, grayish tan, some
interbeds of clayey sand.

e
- O EeE el |
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TABLE A-4

LITHOLOGIC LOG OF MONITOR WELL MW-3 {Continued)

DEPTH INTERVAL
(FEET) DESCRIPTION OF MATERIAL

At 42 feet, interbeds of shells in clayey
matrix.

At 43 feet, shells in moist clayey sand
matrix, sand is medium grained, loose.

. 44-46 Clayey sand: Gray to brown, moist, sand is medium grained,
red oxidation bands, some shell fragments.

46-67 Sand: Gray-brown, slightly moist, fine grained,
loose, uniform, trace of clay.

—

At 49 feet, changes to rust colored,
micaceous, some burnt orange, slightly
cohesive nodules.

At 55 feet, orange sand.

At 56 feet, some clayey sand, light brown,
slightly moist, firm, slightly cohesive.

i
i
i
1

At 60 feet, clayey sand lens. : |

At 67 feet, some consolidated shell nodules.

At 63 feet, shell nodules interbedded. é

At 66 feet, color change to silvery gray.

At 66-67 feet, clay lens with some sand, clay
is cohesive, soft, sand is very fine-grained.

67-68 Sandy clay: Some shell fragments, clay is slightly moist,
moderately cohesive, sand is medium to coarse :
grained. :
f 68-78 Sand: Orange brown, slightly moist, medium grained,

sand is loose, uniform.

vlﬂ::

C-23 HARQB < ASSCT LTES

BOE-C6-0177992



TABLE A-4

LITHOLOGIC LOG OF MONITOR WELL MW-3 (Continued)

DEPTH INTERVAL
(FEET) ' DESCRIPTION OF MATERIAL

At 69 feet, clay interbeds, with interspersed
shell fragments, sand is slightly moist,
stiff, dense.

At 70 feet, sand is tan, micaceous.

At 74 feet, sand is medium coarse, with fine
shell fragments.

At 75 feet, sand is saturated.

At 76 feet, some clay nodules.

At 77 feet, some shell fragments.

At 77-78 feet, increased shel fragments.

(-25 ES HART & - ASSDCIATES ‘
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TABLE A-5

LITHOLOGIC LOG OF MONITOR WELL MW-4

E DEPTH INTERVAL K
" (FEET) _ DESCRIPTION OF MATERIAL

0-1 Fill: Asphalt, bricks, in clay matrix. E

1-4 Clay: Dark brown, very slightly moist, very stiff, |
very cohesive.

4-10 Sandy clay: Medium brown, slightly moist, sand is very i 1
fine grained, clay is firm, moderately i
cohesive. ’ |

At 6 feet, striated lenses, dark brown, X n
yellow, orange.

At 6-10 feet, increasing sand content.

10-18 Clay: Brown, s]ightly moist, trace of sand, sand is
very fine grained, clay is moderately
cohesive.

At 17 feet, clay is moist.

©18-19 Clay/sandy Clay is Jooser, sand is fine grained..
S clay:
19<21_f‘ " Clay/sandy Traces of gravel.
B e clay:
SR 21-23 Sandy clay:  Light brown, slightly moist, moderately
C cohesive, sand is fine-grained.
23-25 Sandy clay/ Reddish brown, interbedded clay lenses. |
clayey sand: i
i
25-26 Clayey sand/ Reddish brown, slightly moist, sand is fine
sand: grained. :
26-37 Sand: Dry, very fine grained, loose, trace of clay.

At 3] feet, more tan in color.

c-26 4 HARGIS - ASSOCIATES

BOE-C6-0177994



E N .

n'

LITHOLOGIC LOG OF MONITOR WELL MW-4 (Continued)

DEPTH INTERVAL
| (FEET)

TABLE A-5

DESCRIPTION OF MATERJAL

37-38

38-41
41-42

© 45-50 .
" 50-55

5564

64-67

67-69

Sand:

Clayey sand:
Clay sand:

Sand:

Sand:

S;nd:

Sand:

Clayey sand/
sand:

At 34 feet, sand slightly coarser.

At 36 feet, dry, loose sand.

Light gray, cemented, abundant shell
fragments.

Tan, cemented, shell fragments.

Brown, clay is moist, sand is fine grained,
shell fragments, interbeds of sandy clay.

Reddish brown, dry, medium grained, loose.
At 47 feet, sand is lighter in color.
At 48 feet, some oxidized masses.

Reddish brown, slightly moist, loose, medium
grained, occasional cemented fragments.

At 51 feet, small clay nodules.

Same as above with indurated clay masses.

At 57 feet, small clay nodules, sand is

grayish brown, sand is medium grained.

At 58 feet, indurated cobble-size clay
nodules.

At 60 feet, small clay nodules.
At 61 feet, interbeds of red sand.

Reddish brown, slightly moist, medium grained,
loose, occasional cemented fragments.

Gray, moist, loose, clay nodules, sand is
medium fine-grained.

c-27 Fis HARG!S - ASSOCILTES -
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" TABLE A-5

LITHOLOGIC LOG OF HONITOR WELL MW-4 (Continued)

DEPTH INTERVAL
(FEET) DESCRIPTION OF MATERIAL

69-76

Sand: Gray, moist to wet, loose, fine grained. 'é}_ 
At 71 feet, sand is wet. |
At 72 feet, some clay.
At 73 feet, some clay interbeds.
At 75 feet, sand is saturated.

At 76 feet, sand is coarser grained.

o 2 HARGIS - ASSOCIATER
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TABLE A-6

LITHOLOGIC LOG OF MONITOR WELL MW-5

DEPTH INTERVAL
(FEET)

DESCRIPTION OF MATERIAL

\ 0-1 Fill:

1-3 Clay:

3-9 Sandy clay:

9-11 Clayey sand:

11-29 Clayey sand:

29-43 Sand:

43-47 Sand:

Aggregate, gravel in sand matrix.

Some sand, dark brown, slightly moist, very
stiff, very cohesive.

Medium brown, slightly moist, firm, moderately
cohesive, sand is very fine grained.

At 4-9 feet, becomes sandier, lighter brown.

Light brown, slightly moist, firm, slightly
cohesive, sand is fine grained.

Light yellow brown, slightly moist, loose,

sand is fine grained, clay is moderately
cohesive.

At 16 feet, occasional very thin, Tight orange
clay lenses.

At 24 feet, slightly dense.
At 29 feet, some clay.

Light yellow brown, slightly moist, loose,
sand is very fine grained, very uniform.

At 29-31 feet, shell fragments.

At 39 feet, occasional very well cemented
sand.

At 4] feet, occasional very well cemented
sand.

Light orange brown, slightly moist,

interbedded loose and very well cemented, sand
is fine to medium grained.
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TABLE A-6

LITHOLOGIC LOG OF MONITOR WELL MW-5 (Continued)

DEPTH INTERVAL

DESCRIPTION OF MATERJAL

(FEET)
47-52 Sand:
52-63 Sand:
63-70 ‘Clay/sandy
Clay:
70-72 Sand:

Light orange brown, dry, well cemented, sand
is fine grained, interbedded shell fragments,
occasional clay nodules.

Light yellow brown, slightly moist, loose,
sand is very fine grained, uniform,

At 58 feet, moist.

At 59 feet, some orange staining.

At 62 feet, increﬁsing clay.

Red brown with orange staining, slightly
moist, firm, moderately cohesive. Sand is

tan, slightly moist, loose, fine grained.

At 67 feet, slightly sweet odor, increasing
moisture content.

At 68 feet, occasional dense sand.
At 70 feet, saturated sand.

Tan, saturated, loose, fine grained, very
uniform.
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TABLE A-7

LITHOLOGIC LOG OF SOIL BORING S-101

DEPTH INTERVAL

{FEET)

DESCRIPTION OF MATERIAL

e o Do D e M B s B A B |

0-17
17-18
18-23
23-25

25-30

30-37

37-40

40-45

Fill:
Fill:
Clay:
Sandy c]gy:

Sand:

Sand:

Sand:

Sand:

Asphalt fragments, cement, wood, wire in dark
brown sandy clay matrix, no odor.

Purp]ish-@ray, sandy matrix, brick and
concrete fragments.

Pale gray, slightly moist, highly odiferous,
cohesive, trace of sand.

Gray, slightly moist, cohesive, sand is fine
grained, purple concretions.

Yellowish, slightly moist, loose, interbedded
with 1imey material, purple stains.

At 26 feet, increasing clay.

At 30 feet, contact with native material (?).
Light brown, slightly moist, medium grained,
loose, sand still contains some purple
staining, highly odiferous.

At 35 feet, decreasing purple stains.

At 36 feet, increasing purple stains, highly
odiferous.

Well cemented, extremely hard, odiferous,
contains nodules of hard indurated
black-stained clay, numerous shell fragments.

Brown, slightly moist, medium grained,

contains shell fragments, intermittent purple
stain.

At 41 feet, well cemented shell fragments,
intermittent purple stain.

At 42 feet, well cemented, very hard.
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DEPTH INTERVAL
(FEET)

TABLE A-7

LITHOLOGIC LOG OF SOIL BORING $-101 (Continued)

DESCRIPTION OF MATERJAL

[ on

45-50 \Sand:

Brown, slightly moist, loose, uniform, medium
grained, odiferous.

At 47 feet, sand is yellowish brown in color.
At 48 feet, occasional cohesive clay nodules.

At 50 feet, sand is uniform, yellow brown,
medium grained, odiferous.
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TABLE A-8

MONITOR WELL CONSTRUCTION DATA

DEPTH OF PERFORATED TOP OF LAND SURFACE REFERENCE POINT

WELL DATE WELL INTERVAL SAND PACK ELEVATION ELEVATION
IDENTIFIER DRILLED _(FEET)l _ (FEET) (FEET)_ (FEET, ams1) _(FEET, a~c1)2
MW-1 4-26-85 76.6 63.0-73.0 §7.5 42.84 42.71
MW-2 4-27-85 71.5 66.7-76.7 59.7 49.43 48.77
MW-3 4-26-85 75.0 64.4-74.4 55.9 47.50 47.6¢
MW-4 4-26-85 75.3 64.9-74.9 56.7 46.89 47.08
MW-5 4-25-85 72.4 61.5-72.5 55.0 45.36 45.1¢€

NOTE: Unless otherwise noted, al) measurements refer to feet below land

surface. Land surface elevations are referenced to City of Los
Angeles elevation grid. :

1 Indicates drilled depth. In some cases, caving was severe and
prevented placing of casing to bottom of hole.

2 Reference point is top of PVC casing; amsl - above mean sea level.
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DEPTH BELOW LAND SURFACE,
IN FEET
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DEPTH BELOW LAND SURFACE,
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Appendix D
SAMPLE NUMBERING SYSTEM

Field sample numbers for soils were assigned by borehole location

. |

and depth. For example, a field sample number is expressed as
14D-1.0-1.5. The 14D refers to grid row 1, column 4,

r quadrant D. The site grid system was shown in Figure A-1 in £
o ! Appendix A. The subsequent numbers, 1.0-1.5, refer to the depth o
b -  at which the sgmple was taken. Since the sample tubes were 6 ' :
inches in length, the interval is 6 inches. Field sample numbers
5 for water were assigned numerically by monitoring well number
: I (MW1-1, MW1-2, etc.)

-Chemical lab analysis numbers were assigned to samples, in
addition to field sample numbers, A single sample could have an
inorganic, organic, and special analysis number associated with
it. 1Inorganic numbers are of the form MYAl23. Organic numbers
are of the form ¥YB123. Special analyses numbers are of the form
1765Y-12. The routine inorganic and organic analyses were
selected for 4- and 10-foot soil depths and all water samples.
The other soil depths selected for analysis only have special
"analysis numbers associated with them.

1014-342 N=1

1

)

BOE-C6-0178008



— —

R

APPENDIX E \

— ¥

RESULTS OF SOIL ANALYSES\

o

ot X

«.: G

7

BOE-C6-0178009



CONCENTRATION, ug/K
(Mlllona$ ke

r
I
[
[
[
[
[
[

CONCENTRATION, ug/K
(MTilona) wKe

MCB,DDE,DDD,DDT VS DEPTH.

tccaTion 13D

4.5 5.5

CEPTH, #
MONGCHLOROBENZENE « DODE o

MCB,DDE,DDD,DDT VS DEPTH.

LOCATION 240
18 <

.'/f.

-
N
l

G

5.5 7.5 2.5 14

SEPTH, 11
+ sfe] 3 >

Q
Q
Q
ts

MONGCGCHLOROBENZENE

CHEMICALS OF CONCERN:

CONCENTRATION VERSUS DEPTH AT BOREHOLES 13D AND 24D

E-1

BOE-C6-0178010



MCB,DDE,DDD,DDT VS DEPTH.

LOCATION 110

B0OO

700 =

800 —

; Cu
500 ~ \\ . b

i =

(Thouaanda)

CONCENTRATION, ug/Kg

r T 9 -
4 4.5 8 r.5 2
: DEPTH, f1 .
B .0  MONOCHLOROBENZENE + ' ODE ® ©OoD F 1o} ¢

CHEMICALS OF CONCERN:
CONCENTRATION VERSUS DEPTH AT BOREHOLE 11D

E-2

4

BOE-C6-0178011



z
E

- == = =

pramiy
O

CONCENTRATION, ug/K
(leonas vke

(Thouaanda)

CONCENTRATION, ug/Kg

MCB,DDE,DDD,DDT VS DEPTH.

LOCATION 25D
2.8 —‘

1
. A
2.8 4 FAY

2.4 4 / 5

2.2 ; )
a4 - /N
t.8 / \

1.8 "'\.
1.4 - Y

1.2 o Y \

Y
= \ \
;‘\

0.8

0.8 - / “.\
N
0.4 ~ AN
(Wi .
0.2 -i,’
ow o Sw . e———a i
4 or v e T e

0.5 1.5 2 a 5.5 k4 9 19.5
DERTM, f}
MONOCHLOROBENZENE + OOE o DDOD & ooT

MCB,DDE,DDD,DDT VS DEPTH.

LOCATION 480

N f
180
170 ~ i

50 -
=3
30 =/

10:'1 //A\ !
10 - ~h
O!é/ \‘: +

' g ¥ & 4
1 1.5 3 4.5 2} .95 19 12.5
QERTH, 1
MONQCHLOROBENZENE . OCE 5 00D & o3¢ ¢

CHEMICALS OF CONCERN:

CONCENTRATION VERSUS DEPTH AT BOREHOLES 25D AND 48D

£-3

BOE-C6-0178012



-
- MCB,DDE,DDD,DDT VS DEPTH.
LOCATION 140
14 - <
' Rl 1
134 ) i .
B 12 ' '/' \'\‘ ‘
11 = f’ A :
- g 10 / SN
2 /oo 8
zvtéf \"-. ;
N ot :‘_2__‘3 "v._ !
g3 L
z ot
s
£ z
o 1
B rﬂ 1
- 1 2.5 3 as 8 7.5 a 19.5 13
| DEPTH, ’
: O MONOCHLOROBENZENE . s ©0OD -~ 20T
r;
£
N MCB,DDE,DDD,DDT VS DEPTH.
o N LOCATION 25A
H'E 350
T 3 300 -
ol .
23
23
S
W= 150
! 100 - \
4
tg 50 \

2K |
o
“ .

TERPTH, 11 .
[s] MONQCHLOROBENZENE > IDE e} [oJale] L ant ;

B R T e ‘:,Q it .

Q

o4

N

wn

a

4

(4]

N

2

<

CHEMICALS OF CONCERN:
CONCENTRATION VERSUS DEPTH AT BOREHOLES 14D AND 25A

E-4

BOE-C6-0178013



ACET.,BEN.,CHLFRM.,DICHLBEN. VS DEPTH

= LOCATION 2SD

[~

CONCENTRATION, ug/Kg
(Thousands)

i
i
\ |
!
|
;
|
!
|
!

i

o T T - — T 2
0.5 1.5 2 a 5.5 k4 ] 19.5

DEPTH, 4
'ONE + BENZENE & CHLOROFORM &  DICHLOROBEMNZENE

ACET.,BEN.,CHLFRM.,DICHLBEN. VS DEPTH

LOCATION 380

280

4

240 ~

i

ar o L) 1

e 220 - ;
200 i
I

180

180 s

140 < '

120 +

109

CONCENTRATION, ug/Kg

80 -

40 A

290

T

0 3 4 4.5 ) .5 3.5 ]

. JERTH, 11
ONE +  HBENZENE 5 CHLOROFORM L ZICHLORGHENZENF

CHEMICALS OF CONCERN:

R CONCENTRATION VERSUS DEPTH AT BOREHOLES 25D AND 38 D
! l o E-S

BOE-C6-0178014



-
-
ACET.,BEN.,CHLFRM.,DICHLBEN. VS DEPTH
[~ LOCATION 140
500 - a .
- ;
i 400 4 ;
g :
B > !
i ’_'_g‘ 300 i
35 5 \
- 3 !
i ;é 200 - i
£ . 8 i
' z l
i m 8 !
4 100 4 {
[=]
o hd * 9 / + T 1 1
1 2.5 3 as 8 7.5 2 10.5 k! A
DEPTH, 1t i
‘ONE + BENZENE 6 CHLOROFORM &  DICHLOROBENZENE R
ACET.,BEN.,CHLFRM.,DICHLBEN. VS DEPTH
LOCATION 240
400 1
: a |
R 350 — 1
g . ', i
p . 300 -
E-V I 280 = !
e 2 :
: 35 _ I
b =n 200+
m g3
3 zi-
- E s W~ 150 -
em 100 )
I r—n
.o soJ ~o
L - g o] ¢ ) oy - o4 g T A T T +
b % 1 2.5 5.5 7.5 3.5 1a 18 19
i 7 CERTH, 11
y ‘ONE +  BENZENE 6 CHLOROFORM 4 DICHLOROWENZENE

CHEMICALS OF CONCERN:
CONCENTRATION VERSUS DEPTH AT BOREHOLES 14D AND 24D
E-6

=

BOE-C6-0178015



a METH.CHL,2—-BUTNON.,A,B,C,D—BHC VS DEP”

LOCATION 140’
4s

, 7] I

35 '
2 i
¥ i
3 B 30 1
[ 2 3
__ ' |
3t 251 |
= <3 .
g3 20 - i
zE |
E S ;
. - 3 | :
!O-]
H 5 -
\ { . .
b 2+ T Y 1’: T T T t
1 2.5 3 4.5 8 7.5 9 10.5 13
[~ DERPTM, €1
: + 2-8ut L] a—-8MHC a b ~3HC x g —8HC 4 < _
. {
v
‘-‘i -
METH.CHL,2—-BUTNON.,A,3,C,D—BHC VS DEP
LOCATION 240
[ . 30 :
o 3 ‘
- A 28
D 28 < ‘
E 24
HE RN 22 :
- } 20 . o [
e E S A5 18 4 . i ’ 1
£ : 270 i i
2 R of 18 < o I
o ) Ea s
- P &g 14 < =
7 v o 'Z—OI- 12 -4 [ ‘
“ " ’ z 10 4 {
T 3 5 - -
T |
i 8 ‘
E q ~ H i
. : 4 « : !
o 24 e E '
E o T s —a -— . )
1 2.5 5.5 7.5 2.5 14 18 19
DERTH, 14
s a-—-8HC 3 - ANC X g -HHC T e

CHEMICALS OF CONCERN: P
CONCENTRATION VERSUS DEPTH AT BOREHOLES 14D AND 24D
E-7

+
N
t
¥

p

j
BOE-C6-0178016



' MAJOR CATIONS VS LOCATION

Co,Mg,K and Na

80

s0
»
¥ 40
(> ]
£
-2
- c§
) Eg 30
! 22
. 1o
N . 8
[ § 20
10
o

T T T T T T T T T T T
110 120 130 150 210 230 240 215a 340 J3aS0 380 AR

tooatlon Numbaer
X

a Ca + Mg —— WNa

IRON VERSUS LOCATION

oy B B

'_;; E 3s !‘\ . lﬂ. ?\ 2 ; lll\ ; {f\§
X 30 { | A\ U ;
i LI Al Lf’\f"” \
: S | /\l | \/ ol Y :
o 1 O E VA VUV

* ‘- Eé ‘ ! ! \/‘I

A i 'y

; ; E 10 l“l,' |
: s i !

0 | N

T ¥ T T T T T v v T
110 120 130 150 210 230 240 25a 340 as50 380 AR

toaatlon
o Fa

i T & &1

MAJOR CATION CONCENTRATIONS AT BOREHOLE LOCATTIONS
E-8

——
w &

BOE-C6-0178017



MANGANESE AND ZINC VS LOCATION

1.9
|.a—f Q’ .
Vo \ ';
- 1.5 l
1.4
i 2. 12~ j
33 1 | j |
1 n |
[ 4 D.8
zE ! A Al : i
= A N AU
8 gi}/ s ." KLj\E ’ ‘:\ / "’u 3 o Jtt/‘ I
i AN
i j
r;t O“’Q léo 150 ‘éD 2;0 2;0 210 2;A 3;0 3;0 3éD A’R
’i a MLOCAT'CiN z

MAJOR CATION CONCENTRATIONS AT BOREHOLE LOCATIONS

Tz T'a T3

- o

BOE-C6-0178018



‘GRAIN SIZE DISTRIBUTION

LOCATION 21 D

-1 - 1

100
!
90 —
B 8o
70 4
o
B " 80 -
3
S50 —
]
- ﬁ
al 49
RN N
ao 4 e\\__‘*\‘v
AN

20

—
NS
/// ,
/_/ /

N
. _’///' ’,‘//;/7\ NN
10 — / /'x s "/}:\\ ~
f A A payd NP PO
- o LS AN
v
GRAVEL SANDG
- 2.5 FT 5] 4.5 FT T4 B.S FY
-

GRAIN SIZE DISTRIBUTION

LOCATION 340D

90 1
F? ~ - -
% S
, 77
70 4 N \;//:q,/;é
— NN

3 : NN
80 NS ”/-/7:
o N\
i " AN
T 5 S0 / N2
, . v 7
a Z
x 40 -4 7]

w

o

e B : 30 —

" *

7

. (\TT\*“‘
. !
AN

<2 0 - v

GRAVEL
i B
77 2.5 f1 5 5.5 FV L as FT
3
203

GRAIN SIZE DISTRIBUTION GRAPHS
E-10

BOE-C6-0178019



L ED &2 £ E

R R

GRAIN SIZE DISTRIBUTION

LOCATICN 480

AN

\\ s \\\\

Gy L

SN :
o \ N
Nkt
VSN /ﬂ N

AT S
w./vr:v :J/vﬂ/w%/.y/ z,owo
AN s / ’

L
e

RN

,

N
7 i
7

FINES

3
7]

SAND

NN

e
GRAVEL

20

80
70 -

80 -

3

% INIONI -

i 1 Ll
Q Q Q
< L] N

. 10 4

EX 40T &3 9.0 FT

2.5 FT

Y N LT RPN IO5 AR 7 70,
S

~ GRAIN SIZE DISTRIBUTION GRAPH

n &
—

1

-1

BOE-C6-0178020



—

—

- Table 5. TYPICAL PROFILE (LOS ANGELES AREA)
) MONTEZUMA CLAY ADOBE

—

; o The Montezuma clay adobe consists of a dark-gray
to black, in places brownish, heavy compact clay
— containing small quantities of gritty material of
adobe structure. ‘At a depth of 18 to 36 inches,
the soil passes into a light brown to dark-brown, P
heavy calcareous clay loam or clay subsoil, which L

. continues uniform to a depth of 6 ft or more. The
(Y P subsoil is calcareous, the lime being distributed
v T ' uniformly through the soil mass or concentrated in
: P spots, giving a mottled appearance. In places,
r} the content is sufficient to give the material a
=

gray color when dry. This substratum is usually
similar to the subsoil, but in some places
[3 - consists of strata of differing textures. The
i ) soil is high in organic matter. .

I e 90

This soil type occurs on old dissected terraces,
on footslopes, or on old alluvial fans and above
the recent alluvial soils. Drainage is good
except in nearly level areas, where water
sometimes stands for short periods in wet
weather. Both soil and subsoil naturally absorb
water slowly, although the numerous cracks
increase absorption greatly.

Source: U.S, Department of Agriculture. Soil :
Survey of the Los Angeles Area. 1919Y. I

e o > A
'
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Table 6. TYPICAL SOIL PROFILE (LOS ANGELES AREA)
RAMONA CLAY LOAM

{i The Ramona clay loam to a depth of 8 to 24 inches
) consists of a brown, dark-brown, or grayish-brown,
. : light-textured clay loam. The soil is variable in
[‘ texture, being lighter in the higher and more
uneven areas and heavier in the more gently
sloping or nearly level situations. The color
i ) also varies with the texture, being lighter where
L], S [1 the texture is lighter and the drainage best
e oz developed, and darker where the soil is heavy and
: [; more moist. It absorbs water slowly when dry, but

F

e

when once wet is permeable and quite retentive.

§
i
4

The subsoil is a heavy, compact clay loam or clay,
of brown or reddish-brown color. It contains
small concentrations of lime in places. The
subsoil in some small, scattered areas also is
quite firmly cemented, closely approaching a
hardpan. The subsoil rests at 4 to 6 ft upon a
variably textured substratum of loam or clay loam,
which either continues uniform to a depth of 10 ft
or more, Or consists of alternating strata of |
sand, silt, clay, and gravel., The substratum
usually is lighter colored and more permeable than
the subsoil, but it.is generally quite compact.

It is higher in organic matter than the Ramona
loam.

The type occurs mainly on old. alluvial fans,
footslopes, and marine terraces, and in elevated
mesalike positions. The elevated position and
slope give gooad drainage in most places, but v
locally there are some seepage areas, I
Accumulations of alkali in injurious amounts occur
in such places. The dense subsoil retards the
absorption of moisture, and much of the rainfall
is lost in the runoff.

Source: U.S. Department of Agriculture. soil
Survey of the Los Angeles Area. 1919,

1014R1-317
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. Table 7. TYPICAL PROFILE (LOS ANGELES AREA)
RAMONA LOAM

The surface soil of the Ramona loam consists of 12
to 24 inches of a brown, grayish brown, or dark
— brown, light-textured loam, containing small

- proportions of mica and gritty material. The
subsoil is a reddish-brown, brown, or red, compact
clay loam or clay, containing variable quantities
of gritty material and mica. The subsoil may

B extend to 6 ft or more, but usually at about 4 ft i
it gives way to a brown or grayish-brown
. substratum of loam or clay loam, which either )
[j continues uniform to great depths or is succeeded

by stratified beds of silt, sand, gravel, or
clay. The subsoil is semicemented in places,

[ closely approaching a hardpan. In such places, it
il absorbs water slowly especially after protracted ;
: ) dry periods, but when once wet, it softens
4 “4 ) : considerably and retains moisture quite well.’
- {; . g Gravel may also occur in irregular strata or

lenses in the subsoil or substratum near . '
drainageways. '

s Bt e T wn

It occupies old alluvial fans, footslopes, marine
terraces, and elevated mesalike areas. It has a
gently sloping or undulating to rolling and
dissected surface. Eighty percent or more of the
e : type has a smooth and uniform surface, except for
minor drainageways, which have rounded sides and
bottoms. The type generally lies at higher
elevations than associated recent-alluvial

soils. 1Its origin can be quite definitely
established in the northern part of the county,
where it is closely associated with the parent . ;
granitic and schistose-igneous rocks, but farther : y
south it has undergone such marked internal !
changes by weatheriny that its identity is not so
: evident. The slope and the internal structure of
: the type favor good drainage in most places,

1

i

» I though some of the more yently sloping land {
L S receives seepage from higher areas and contains ]
varying amount of alkali, The rather slow
P absorption of water, due to the compactness ot

i soil and subsoil, causes considerable loss by
- runoff during perinds ot heavy rainfall.

Source: U.S. Department of Agriculture, soial
Survey ot the Los Anjeles Arwea. tyly,
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APPENDIX F
RESULTS OF GROUNDWATER ANALYSES
Environmental Protection Agency Results

Regional Water Quality Control Board Results
Hargis & Associates, Inc., Results
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GROUNDWATER CHEMISTRY VS LOCATION
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GROUNDWATER CHEMISTRY VS LOCATION
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FIGURE F-4

CHEMICAL CONCENTRATIONS AT SELECTED WELLS:
CHLOROPHENOL, PHENOL, DI AND TRICHLBENZ
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 RWQCB WATER SAMPLE RESULTS?®
ppm

i
i
|
I Chemical constituentP
H ) Well No. Total DDT MCB® Benzene PCEd Chloroform
Ons@te )
monitoring
5 MWl 0.024 14 4.0 0.98 2.4
{ j v E MW2 60.6 237 0.19 0.75 9.3
MW3 NA® © 0.005  0.71 0.023 0.63
- a | MW4 0.052 0.085  -- 0.99 4.6
, : MW5 NA 107 1.9 0.5 20
E Offsite .
o 0s1 sof ND ND ND ND
g . 087 ND ND ND ND ND
- :‘-,_,_a. Regional Water Ouality Control Board data for DDT from
T July 1985 samples and all other constitutents from

7~ August 1985 samples,
~ . b.- These five constituents are the major pollutants found
o consistently in all monitoring wells.
" c.  Monochlorobenzene, also known as chlorobenzene.
" 'd¢ - Percholorethylene, also known as tetrachloroethelyene, -
- '@. . Not analyzed. ) ‘
-+ f.  Not detected. ' ‘
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HARGIS & ASSOCIATES
RESULTS

4

BOE-C6-0178049



TABLE &-1

RESULTS OF CHEMICAL ANALYSES FOR ROUTINE CONSTITUENTS IN
WATER SAMPLES COLLECTED
APRIL AND MAY 1985, AND JULY 1985

ceeecvereccensesareneesMONITOR WELL.veuererncncensrannn

CONSTITUENTS )
(milligrams per liter) -1 -2 P-4
' APR - MAY JULY APR - MAY JULY APR_- MAY JULY
Calcium kX)) . 370 $80 430 220 340
Magnesium 138 110 600 540 106 8]
Sodium 455 840 2500 2500 210 220
Potassium 18 12 39 23 24 16
Carbonate 0 0 1] 0 0 [}
£ Bicarbonate 680 760 582 570 392 680
[ Chloride 616 670 1919 2100 680 610
Pt Sulfate 980 900 $440 3600 165 100
Nitrate -0.4 .71 0.9 .92 52.3 110
Fluoride 0.27 NA 6.8 5.7 0.]4 J2
oy Boron 0.9¢ NA 0.97 NA 0.74 NA
. Silica 38 NA 36 RA 40 NA
v T0S @ 180°F 2920 3280* 13740 9480* 2010 18)0*
£C @ 259¢C 4400 3%00 . RA 14,000 3100 3200
gH (Yab) 1.7 6.4 1.2 5.8 1.2 6.5
emperature, °C
- ~ Laboratory 8icC 8sC :134 BAC 8AC BiC
TRACE NETALS .
(=illigrams per liter) -1 Me-2 -4
APR - MAY JULY APR - MAY JULY APR - MAY JULY
. Antimony NA NA NA NA KA NHA ;
. Arsenlc -0.01 NA -0.01 NA -0.01 NA i
- Bariva RA NA NA HA NA NA i
s BeryVom e NA NA KA NA NA NA '
“ Cadatom A " A KA ™ A :
Chromium (total) NA RA NA (1Y NA NA L
Chromtua L
{hexavalent) NA NA KA NA NA NA E
Copper -0.01 -0.09 -0.02 -0.09 -0.01 -0.09 i
Cyanide NA NA NA NA NA NA |
Iron 0.08 -0.1 0.07 4.2 -0.05 -0.)
Lead NA NA NA NA NA NA
Hanganese 1.8 1.5 35 35 -0.01 3
Hercury NA NA NA NA NA NA
Molybdenum NA KA NA NA NA NA :
Nickel NA NA NA NA KA NA
Seleniua NA NA NA NA NA NA
Silver NA NA NA NA NA NA
Strontium KA NA NA NA NA NA
Thallium NA NA NA NA NA NA
linc 0.02 -0.02 0.17 0.37 -0.01 -0.02
Laboratory BAC BAC 114 BaC BaC :1d :
i.
() = Lless than NA = Not Analyzed !
*  Based on the sum of the ions (Hem, 1970) 2% HARGIS - ASSOCIATES
F-6
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1508.10-90-3089

—l R — [ e

emm--ummn

ol iy v
e MM“‘«.’IPDS. IECLUMNG THE EFA VGU'HLE
FaiiTh . IN NATER SAMPLES

. Ma" l$85. m) LY 1935

YOLATILE ORGANIC CDHPOUHDS
{micrograns par Iltcr)

Acrolein
Acrylonitrile
Benzene
Bromodichloromethane
Bromoform
Bromoethane
Carbon tetrachloride 4 ND 0 - 50
Chlorobenzene - 1400 15,000 §4,000 180,000 59 850 160 © 93,000
Chloroethane ' ND ND ND ND ND ND ND ND
2-Chloroethylvinyl ether ] © KD ND ND ND ND NO HD
Chlorofora 1100 1600 - 5800 5600 J60 3100 4700 24,000
Chloromethane ND NO ND ND ND ND ND No
Dibromochloromethane NO ND ND ND ND ND ND NO
1,1-Dichloroethane 3 * ND - 50 ND 44} - 5 ND ND
1.2-Dichloroethane 3 KD 150 150 ND -5 - 5 ND
= 1.1-Dichloroethylene 3 ND 100 200 ND « 8§ 5 1]
! Trans-1,2-Dichloroethylene | I ND - 50 ND ND - 5 ND . Ho
~ 1,2-Dichloropropane WD T o ND NO NO ND ND
1.3-Dichloropropylene KD ND ND © ND ND ND NO ND
[thyibenzene 8 430 - 50 ND ND - § L] 50
Methylene chloride 63 120 - 50 400 ND BRI - 5 Ho
Methy) ethy)l ketone ND NO ND ND ND ND ND NO
1,1,2,2-Tetrachloroethane ND ND ND ND NO ND ND ND
Tetrachloroethylene 610 950 - 50 - 50 14 1100 1300 580
}.1,1-Trichioroethane ND KD ND ND ] ND NO ND
1.1.2-Trichloroethane NO NO ND ND ND ND ND np
Trichloroethylene 30 ND - 50 - % 12 - 5 5 25
Toluene 6 NO - 50 ND ND - 5 ND NO
1.l.Z-YHchloro-l.I.Z-Triﬂuoroe!htnc (FR-lll)z ND ND ND KO N no ND HD
.1,2-Dichloro-1,2,2-Trifluoroethane ND ND ND ND ND no ND ' No
viny!l cg]oride NO KO NO ND ND KD ND NO
Acetone NO ND ND ND ND ND ND (5]
Z-Helhylpro?ane’ 400 ND ] HD ND ND KO )
Cyclohexene 400 ND HD ND ND ND ND [{v]
Cyclopentane : 600 ND NO ND 200 ND ND ND
Hethylz{clopenlanel . 800 ND ND ND 200 ND ND ND
Pentane 400 ND ND NO 300 ND ND 1600
Iylene isomers! 60 140 . ND 200 30 ND ND np
Butanel ND ND ND ND 400 ©np D D
Dnnelhylcyclgpropanel ND ND ND ND 200 ND ND N0
Hethylbutane ND ND ND ND 400 o ND ND
Laboratory BsC B&cC B&C B8C BLC 6ac BIC 8sc
% HARGIS + ASSOCIATES, INC.
1D - None detected lHon-priorlly pollutants, semi-quantified compounds -
{-) = Less than ZNon-prIcrlIy pollutants, quantified
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A T e 1
mru\non OF IASE/H!UTML ARD ACID COMPOUNDS

3 MATER SANPLES COLLECTED IN
MII. llﬂ IAY ISIS. AND JULY 1985

....HONITOI WELLcoooosonnasnscosnsassraessnsosssssacs

BASE/NEUTRAL COMPOUNDS

(micrograms per liter) M-l -2 Mu-3 Hy-4 Mu-5
Acenapthene XD ND ND ND NO ND ND ND
Acenaphthyiene ND NO ND ND ND ND ND ND
Anthracene N ND ND ND ND RO ND KD
8enzidine - 40 - 40 - 40 -120 - 40 - 40 - 40 - 40
Benzo (a) Anthracene ND ND NS NO ND ND ND ND
Benzo {a) Pyrene ND ND NO ND ND ND ND NO
Benzo (ghi) Perylene ND NO ND ND ND ND ND ND
Benzo (k) Fluoranthene ND ND ND ND ND NO ND NO

1 3,.4-Benzoflyoranthene TN ND ND ND ND KD N ND

\,;J Bis(2-Chlorocthyoxy) Methane ND ND ND ND ND ND ND ND
Bis(2-Chloroethyl) Ether ND ND NO ND ND ND ND NO
8is{2-Chlorolsopropyl) Ether ND KD ND NO ND ND NO ND
Bis(2-Ethylhexyl) Phthalate ND 40 ND - ND ND ND NO NO
4-Bromo Phenyl Phenyl Ether ND ND NO ND ND ND ND KD
Buty! Benzyl Phthalate ND ~ND ND ND ND HD ND KD
2-Chlorohaphthalene ND ND ND NO NO ND ND ND
4-Chlorophenyl Phenyl Ether ND ND ND ND NO ND ND NO
Chrysene ND NO NO ND ND ND ND ND
Dibenzo (a.h) Anthracenes ND ND ND NO ND ND ND ND
1.2-Dichlorobenzene ND 13 ND ND ND ND ND 10
1.3-Dichlorobenzene ND ND ND ND ND ND ND ND
1,4-Dichlorobenzene 16 38 17 67 HO - 10 - 10 21
3.3'-Dichlorobenzidene ND ND ) ND NO ND ND NO
Diethyl Phthalate ND ND ND ND WD ND ND N
Dimethyl Phthalate - 25 -25 - 25 -1 -5 - 25 25 . 25
0i-N-Buty]l Phthalate ° - 50 -50 - 50 -150 - 50 - 50 - 50 - S0
2.¢-Dinitrotoluene NO ND ND NO NO ND ND NO
2.6-Otnitrotoluene ND ND ND ND NO ND ND ND
DI-K-Octyl Phthalate ND ND NO ND NO ND ND NO
1.2 -Diphenylhydrazine ND " ND ND ND KO ND ND ND
Fluoranthene ND ND NO ND NO ND ND NO
fluorene ND ND ND ND ND NO ND ND
Hexachlorobenzene ND NO ND ND KO ND ND NO
Hexachlorobutadiene ND ND ND ND ND ND ND ND
Hexachlorocyclopentadiene ND ND ND ND NO . HD NO ND
Hexachloroethane ND ND ND ND NO ND ND NO
Indeno {1,2,3-c,d) Pyrene ND ND ND ND KD NO ND o
Isophorons ND ND ND ND No Ko N No
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S ‘

ke IR dvet
CHICENTRATION OF BASE/NEUTRAL AND ACID CONPGUNDS

47 -§M WATER SANPLES COLLECYED IN
“W>-A}ﬁlLVAN9 HAV 1925, AND JULY 1988

i

TABLE J-1 (Continued)

“';;;o;.b;ii;..;c--..-----c-....-.HONIVOI MELLccoovocvonveonrnansonssancssonnscane

BASE/NEUTRAL COMPOUNDS '

(aicrograas per Miter) T -3 Hid-¢ LB
‘ APR - MAY JULY APR - MAY
ND
Naphthalene :g :g KO
Nitrobenzene .80 . 80 . 80
N-Nitrosodimethylamine .

- o}
N-Nitrosod)-N-Propylamine . :8 :g Ng
N-Nitrosodiphenylamine NO hD ND
Phenanthrene it XD NO
Pyrens .10 N0 10
1,2,4-Trichlorodenzene

ACID COMPOUNDS
(micrograms per 1iter)

. 71
2-Chlorophenol 31 ND 30 37 ND - 10 10
2.4-Dichiorophencl «10 KD 10 L] KD - 10 :g :g
2.4-Dimethylphencl ND . ND ND ND 0] NO S No
4.6-0in1tra-o-cresol2 NO D O NO O ND ho No

L] 2-Nitrophenol ] L [1] ND - 75 NO ND - H ] L
! &-NHitrophenol - 25 - 25 - 25 - 15 - 25 - 25 10
A p-Chloro-l-ctesolz KD ND NO KD ND NO ND "
Pentachlorophenol NO NO NO ND NO ND ND "o
Phenol 17 ND - 10 ND ND -10 NO s
2.4,6-Trichlorophenol ND ND ND ND ND ND ND
OTHER-B/N-A'S
{micrograas per liter)

. D
2-Methyl-4,6-drnitrophenol ND - 50 ND «150 - 50 ND 50 KN
1.1*-Sulfonylbis ‘G-Chlorobenzlnt)l ND ND NO HD ND i0 ND :g
Chlorobenaldehyde ND ND 100 600 NO NO 10 200
Chlorobenzoic Agid Isosers! NO ND 1000 1000 NO ND - 10 0
Chlorodenzamide ND NO 400 ND KD NO NO "
Chlorobenzyl Acetatel D ND 100 KD ND NO 0 o
Chlorinatled Aromrllcl ND ND 100 200 ND KO NO O
Diphenyl SulfoTe 50 50 ND NO ND KO ND "
Diphenyl Ether 30 ND NO NO ND NO KO o
He-acnlorocyclohilanel 20 30 ND ND ND ND D Ko
Trictiivroethanol 50 S0 ND ND ND ND KO 1
An unidents fieg compouna} 200 ND ND ND ND ND 10 :g
Buty! Cardjtol ND ND NO ND 200 ND ND 0
A c6 Cther ND ND HD ND 10 ND ND :D
(aprolaclaTl ND 30 KO ND 50 ND NO
Fenticnlor NO ND NO . ND NO NO ND 200
Methyl C?lorobenxoalcl ND NO KO 50 ND ND ND :g
Bipheayl ND © 30 ND ND NO NO Ko No
Sulphenane! ND 70 NO N ND KO KO
A Propancate Derivativel NO 30 ND ND ND ND L] L
amerstory | Bic Bic me omc 8O, G arcisEASSOCIATES, INC.
(-) - Less than INon-priority po)lutants, semi-quantified compounds

_M0 = None delected . ann-pr(orily pollutants, quantified
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TARLE -1

IEWLTS UF CHEZHICAL ANALYSES FOR PESTICIOES AND POLYCHLORINATED
- lmzms IR WATER SAMPLES COLLECTED IN
APRIL ANO MAY, 1985

“\“.‘..00ll.'l'l.!..l'lllllll't.'l'o't.l'.'IOI'!IQ'!I"ONI1°R uEtLll.llllllllllll!'ll"lll.OilllllIIIIO

BASE/NEUTRAL CONPOUNDS

(aicrograms per liter) L3 I -2 -3 -4 LB
Aldrin « § 4.3 - $ - 5 - 0.5 - § - 5 .+ 0.8
alpha-BHC 200 220 - 5 - § - 0.5 - 5 - § - 0.5
beta-BHC 18 29 - § « § « 0.5 - § « 8 < 0.5
qamma - BHC 20 k}] - 8 -8 < 0.9 . 8 - S - 0.5
Delta-BHC - 8 6.6 « § - 5 - 0.5 - 5 - § < 0.5
Chlordane -3 - 3 -0 « 30 <3 - 30 - 30 -3
p.p’-D0O - 5 - .5 87 360 - 0.1 « 5 - § - 0.1
p.p'-DOE - § - .8 17 45 - 0.1 - 5 - 5 - 0.1
p.p"-00T - 10 17 630 2400 - 0.4 - 10 36 - 0.4
- Dieldrin - § - .5 - 5 - 8 - 0.5 - 5 < 8 - 0.5
1 alfa-Endosul fan - 5 - .5 - 5 - 5 - 0.5 - 5 - 5 - 0.5
— beta-Endosulfan - 5 - .5 - 5 -8 - 0.5 -5 - 5 - 0.5
© Endosulfan sulfate - 10 -1 - 10 - 10 -1 - 10 - 10 -1
Enarin - 10 LI | - 10 - 10 L3N | « 10 « 10 -1
Endrin aldehyde - 10 | - 10 - 10 -1 - 10 - 10 -1
Heptachlor - § | - 8 - 5 - 0.8 - 5 -8 - 0.5
Heptachlor epoxide - 5 | O .« 8 - 0.5 - 5 L 1 - 0.5
PCB 1018 ND NO NO ND ND ND NO NO
PCB 1221 : ND. L1} ND NO KD ND ND L]
PCB 1232 ND ND ) NO . ND KO ND L] NO
PCB 1242 ND ND NO ND K0 ND [} NO
PCB 1248 ND ND ND ' ND ND ND ND ND
PCB 1254 KD KD ND NO ND . ND (3] KO
PCB 1260 ND ND ND ND ND ND 0 NO
Tozaphene - 10 - 10 - 10 -100 ND - 10 =100 - 10
Ladoratory BsC B&C 114 118 B8a¢C B3C BsC :113
{-) = Less than ND « Not detected

HARGIS + ASSOCIATES, INC.
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Table G-1. GROUNDWATER QUALITY SUMMARY - FIELD MEASUREMENTS

HNu Down
background, well
ppm (span HNu Temper—
potential reading, EC, ature, pH
Well Date Time setting) ppm umhos/an  deg C___ units
MA-1 7/01/85 1030 U.7(6.92) 15 3,250 26
1120 3,490 25
1315 30 3,750 31 6.67
7/04/85 1 (6.80) 20
8/13/85 0821 3,500 22.5
0832 3,400 22.5
0851 ' 3,480 23.5
Mw-2 7/02/85 0710 0.7(7.16) 100
. 0758 10,000 24.4 5.67
* 1124 13,500 26 5.77
S : 1140 12,500 24.5 5.87
= 1200 300
R 1304 350 10,500 25.6 6.07
- B 7/03/85 1 (6.80) 420 ’
B 8/13/85 1158 : 11,500 25
S 1208 12,000 25
L 1218 12,800 ° 25
= MW-3 7/03/85 1 (6.80) 3
7 8/13/85 0940 1,350 22
S 0949 1,700 21.5
% - 1013 1,400  22.5
] Mw-4 7/02/85 1416 0.7(7.16) 40 3,500 25.9 6,72
E 1510 30 3,500 26.0 6.74
o 7/03/85 1 (6.80) 50 o
. 8/13/85 1055 2,850 23.5 S
« ! 1104 2,900 24.5 ’ =
B 1114 2,850 24.0 |
L - M5 7/03/85 1.9(6.80) 70 |
| i 8/13/85 0640 3,300 21
0651 3,450 23
o 0727 3,400 22
: ' McDonnell- 7/08/85 0901 23.8 7.95
Douglas 0914 ’ 24,1 7.67
(OW-1) 0935 : 24.4 7.82
' I 8/14/85 1227 550 27
P 1241 450 26
: 1252 430 27
¢ l LAFCD 7/09/85 1100 <1 (5.80) 24.8  8.Y 1
(Ow-2) 1410 28.5 8.9
i l 8/14/85 1036 430 25,0
, I 1014-317 G-1 |
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Table G-2. FIELD MEASUREMBNTS:

SUMMARY OF HNu READINGS

Background
HNu Span HNu
reading, potential reading, Soil
Date Time Location ppm setting? ppm depth, ft

6/18/85 1100 46D 0.7 7.31 0.7 0.5-2
0.7 2-3.5

0.7 3.5-5

1.5 6.5-8
1.0 8-9.5

1.0 . 9.5-11

1300 36D <1 7.31 1.0 0.5-2
1.0 2-2.5
1400 35D <1 7.31 130 - 2-3.5

35 3.5-5
1.0 5-6.5

. _ 32 6.5-6

1550 - 25D <1 7.31 <1 0.5-2

130 3.5-5

16 6.5-8
50 8-9.5
6/19/85 0755 16D 0.7 3.55 3 0-0.5

2 0.5-2
1.5 2-3.5
0.7 5-6.5

1.5 6.5-8

1.5 8-9.5 y

1430 15D 0.7 3.55 300 0.5-2
200 2-3.5
.0.7 5-6.5

0.7 6.5-8 :

v.7 8-9.5

1530 25A 0.5 3.55 100 0.5-2
0.5 2-3.5
0.5 5-6.5
0.5 8-9.5

1630 14D 0.8 3.55 0.8 0.5-2
400 2-3.5

700 6.5-8
300 3-9.,5

300 9.5~-11
6/20/85 van Ness 0.7 0.7 Profile
6/24/85 Artesia 0.7 0.7 Protile

LOi4-317
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Table G-2 (Concluded)

Background
HNu Span HNu
. : reading, potential reading, Soil
j pDate ° Time Location ppm setting? ppm depth, ft
. 6/25/85 0830 35A 0.7 6.50 160 0.5-2
50 3.5-5
20 5-6.5
8 6.5-8
' 1 8-9.5
P 1025 34D 0.7 6.50 0.7 0.5-2
o S 2-3.5
’ 18 5-6.5 ,
! 7 8-9.5
' 1140 24D 0.7 6.50 10 0.5-2
! 10 0-3.5
30 3.5-5
500 8-9.5 }
400 9.5-11
300 13-14.5
600 15-16.5
8 18-19.5 |
1410 23D 0.6 6.50 3 0.5-2
3 2-3.5
3 3.5-5
10 8-9.5
1500 13D . 0.6 6.50 0.6 0.5-2
3 3.5-5
8 6.5-8
: 0.6 8-9.5
1615 12D 0.7 6.50 0.7 0.5-2
2 8-9.5 ..
|-
6/26/85 0700 11D 0.7 6.62 1 0.5-2 4
0.7 3.5-5
0.7 5-6.5
0.7 6.5-8
0.7 8-9.5
0800 21D 0.7 6.62 0.7 0.5-2
5 2-3.5
2 6.5-8
0.7 8-9.5
0850 22D 0.7 6.62 3 0,5-2
0.7 5-6.5
2 8-9.5

a. For direct read benzene at 60 ppm,

1014-317 G-3

,

BOE-C6-0178058



